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Knicur of the BAT l. 


ron, my firſt, Applica 
to Mathemeticks the follow- 
ing Treatiſe was compoſed 


„ =. by me when very young, w# 


* * 1 
-_ 
— > 


were pleaſed to think it a proper. Trea- 1 
tiſe to teach Youth by, which was the 


Jig Reaſon of my 3 ho 


s Eo a zum 4 


rather as an Exerciſe to myſelf than ; 
with any Deſign of publiſhing it; but 2 1 
upon ſhowing it to ſome Friends, the/ʒ 


* 
' 


* 


© lickly that I am with tha“ 


* by ay; 4 


Wo. 
F- a - 
. Ss, . 
4 


F 
'D . e 0 


* it publick. The favoiirable Re- 


ception it has met with fince it was 
fut publiſhed, ! makes me Matter mylelf 
that it is of ſome WY and as fuch Your 
known Candour and Humanity and 


Zeal for any thing uſeful to Society, 
emboldens me to lay it under Your 


Protection. But when I confider the 


high Character You fo juſtly poſſeſß 
boch as a conſummate General and 


ſincere Promoter of uſeful Knowledge, 
I am fully ſenſible of the Haworth . 
of this Offering; however if You are 


pleaſed to accept of it, I ſhall have 


this Benefit by it, of declarin 


pub- 
— 
— 8 


Reſpedt, 


FX R, Ye 
and, moſt Odin 5 
Humble Servant, ; 


ws. Archibald 5 0 


8 HERE are ſo m Books o Nu 
IS wigation - __ 25 255 it 
may ſeem impertinent to trouble the 
—_ with a new One + ef} pecrally 

me goa ee both 


of Home FE N and many who were per- 

feet Maſters f the Practice, baue written on 

ö this Subjeet. The former of -theſe being fond of AY 

ingenious Speculations, have 'generally- been tos {4 

EX prolix on the; Theory, and too ſhort on the practi 
cal Part. Whereas the latter have in a'great 
Meaſure neglected the Theory, and not being ver 

a ſollicitous about Language or Method, have deli. 

, _wvered the practical Rules in fuch a Manner, as - 


they cannot be enfily comprebended, and nuch leſs i ; 
remembered, «ſpecially finge there is ſeldom Men. 
tion Made oY tbe Reaſons ottaghich % 2 5 g 
: a ö W 
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Bur I an very fur from finding fault with 


all the Books on 8 SubjefF ; for there are ſome 


very full both on Theory and Practice, againſt 


; which, I have no other + Objeftim, but that t 


are too tedious to be 1 and too dear to 


' purchaſed by moſt People. 


Youth ought to learn the Elements from = EW 
Treatiſes, and afterwards at -their | Laiſure 


| 2 read * ems, in order to Perfect | 


_ them. 


For theſe Reaſons, J have ad to ub M 


this ſmall Treatiſe ; wherein I have made it 
chief Buſineſs to keep a due Medium betwixt t 


two Extreams, into which the ſpeculative ii. 


ters on the one Hand, and the practical Ones on 
the Other, are apt to run. I have laid down all 


' the uſeful Rules, and troubled the Reader with no 


more of the Theory than is neceſſary to explain 


them. I bave alſo explained the Principles of 


Menſuration, Surveying, and Gauging, and 
' ſhewed how they are applied to Practice, in order 


that my Book might better anſwer the particular 


End for which it 1s defigned, namely, the In- 


ftruttion of the young ora educated at 16 
Publick Schools. 


As, for the Ade Contents of Nb Seftion, 
the Reader will find them after this 20855 and 


therefore they need not be repeated bere. I ſhall 
only obſerve, that 1 have defignedly omitted Great 
Circle Sailing, as 13 only Jpeculative, and de- 


pending 


NS. VR IN SR. OO , ² Tag SDS TS 


Peek 2 


flanding the practical Rules which de 


little Alteration. 


pending on Spherical Trigonometry, which would 
require à particular Volume to explain it. There 


are indeed two or three Problems neceſſary in | 


Practice, which depend on the Refolution of Sphe- 


rical Triangles ; but for the Solution of theſe, 1 
Sos feb) char and ſhort Rules, that 


baue laid 
nobody can miſtake, the Manner of applying 


them. 


 T know ſome are of Opinion, that the Demon- 


ftrations\ are not to be eafily learnt by every Capa- 
city, on which Account they teach the Practict 
only. This Book is therefore ſo written as o 


ſer ve for their Purpoſe ikewiſe, becauſe they may 


take the Rules alone uptthout their Reaſons. It 


zs true indeed, that there. may be grtat Difficulty 
in finding out a proper . but after 
it is found, it is eafier to be undenſtood than that 
of which it is the Reaſon: and therefore they 
who are not capable of underſianding the De- 
monſtrations, are much leſs capable "of - under- 


on 
t what 


them. And Tam inclined to believe, t 
is commonly attributed to Want of Genius in the 


Scholar, is often owing to Want of Method and ©. 


Perſpicuity in the Maſter. 5 
In preparing this Treatiſe for the Preſs, 1 
oy myſelf obliged to Mr 2 F. N. 
on bis firſt ſeeing my Papers, ſo far -a; 
proved both of the Matter they contarned, at 


as to think them fit to be made pub 


of the Order in which they were HE together, 
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c>& with very 
{+} 7 aa 


"Wh. : 8 


PREBACE, 


N WORE 


I ac myſulf. 005 obliged. to that. 
excellent Biol of A. HapGs80N, | intituled, A 
Syſtem. of Mathematicks, which I take to he by 
far the moſs” complete Treatiſe on this en 
both as ts Thery and Praflic. Wt WR 


We favourable Reception this Work his met: 
with from the Publick, has induced me carefully 
to reviſe the Whole, and make ſome \confiderable 
"Alterations, 1 bope for the better. If it an- 
fas the End I defigned,.. which is the Good of 

the Publick, * have my Ar. 
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FLOAVIC ATION is that Art 
Ye whereby we are enabled to carry 
a Ship from dne Port to ano- 

r. 

This Science depends upon 
be Parts of the Mathema- 
tics, which muſt be known be- 
fore we can treat of it; therefore 
we tal firſt lay & =o the Principles of . 


5 ; only Wt and 3 but no W as B. 


Arr. ls PLS is that 


2 another, 1 


Geometrickl Propofitions. 


n 
| Crometrice Py Ne. 7 Ty 
| s ſary for AVIGATION. jo * 


wherein we conſider the Properties 
of Magnitude. 
2. A Point is that which is not made up of Parts, 


| or which is of itſelf indiviſible, as A 


3. A Line is a Length: vito Breadrh, as 


4. The Extremities of a hes are Points ; as the 
Exrremities hy Line AB, are the Points A and B. 


- ets I ans be- 


tween it's Extreams A and B. then it is called a ſtrait 
Line, as A B in the former Figure; but if it be not 
* 9 _ it is called a curve 1 


A 
6. A Surface it that which is conſidered as having 


| The Terms bf 7 "Saris "BY 77 
A plain Surface * that which lies equally be- 


3 5 ies Ex\chins. 


9. The Welse btewten beo Lö nvkriif 


ey do * make one con- 


3 = 


called a mixed Angle, as B; if both of them be-cur- 


* 


Aa 


an Angle; thus the Inclina- AN 


one Side nor to the other, but 
ABC, on each Side equal 
AB is ſaid to 25 


a right one, as A; and an acute * that * 5 


by che Point D, is called the 


eee 1 ey 
tinued Line) or the opening between them, i is called 


tion the Line A B to the 
Line CB, meeting one ano- 
ther at B, or the Opening be- 
tween the two Lines A B and 
CB, is called an Angle. . 
10. When the Lines n * FED are = cighe- ä 
Lines, then it is called a — lined Angle, as A 2 
if one oſ them be right and the curved, it ies 


ved, it is called a curve lined Angle, as C. 


8-2 


11. If a right Line, AB, fall upon ante De, 


ſo as to incline neither to the 


make the Angles A BD, 


to one another, then the Line 


cular to the Line and the two 4157 are TY 
led Right Angles. 


12. An obtuſe Angle is that which is greater than- 
leſs than a right one, as B. 


Ends C, and the other End D, 
be carried quite round, then che 
comprehended is called a 
role ; the curve Line deſcribed -; 


b or e the 
2 


2 
3 


2 
W 1 F 
a 
= 
* k 


4 
Citele; the fixed Point C is called the Center of 


| Geometrical Propofitions. 


ic 

14. The deſcribing Line, C D, is called che Ra- ; 
dius, viz, any Line drawn from the Center to the 
Circumference ; whence all Radii of the Ewe or 
equal Circles are equal. 

15. Any Line drawn through te Center, * ter- 
minated both ways by-the Circumference, is called a 
Diameter, as BD is*a Diameter of the Circle B A 
DE. And the Diameter divides the Circle and 
Circumference into two equal Parts, and is double 
the Radius. 

16. The Circumference'of every Circle is ſuppoled 
to be divided into 360 equal Parts, called Degrees ; 
and each Degree is divided into 60 equal Parts, 
called Minutes; and each Minute into 60 equal Parts, 
called Seconds; and theſe into Thirds, Fourths, &c. 
_ Parts being greater or leſs according as the Ra- 

A 

17. Any Part of the Circumference is called an. 
Arch, or Arc; and is called an Arc of as many De- 
Zrees us it contains Parts of the 360, into which the 


Circumference was divided: Thus if AD (in the 


former Figure) be the + of the Circumference, then 
the Arc AD is an Arc of 45 Degrees. 


18. A Line drawn from one 
End of an Arc to- the other, 1s 
called. a Chord, and is the Mea- 
fure of the Arc; thus the right 
Line AB is the Chord of the 
Arc AD b. | 


19. . Part of a Circle cut off by a Chord, is 
called a Segment; thus the Space comprehended - 
tween the Chord A B and Circumference ADB 
(which is cut off by the Chord A B) is called a Seg- 
ment. Whence it is Pain, | 


2 18, 7 
4 - 3 
* 


* * * 


Clarice Propofitiont. WE | 
| 177 That all Chords oy the Circle: into two 


* Segments. e 8 12 
yi 2d The leſs the Chord i is, the more e unequal are 
the Segments, and è contra. 1-818 


36, When the Chord is greateſt, viz. bei it is _ 
a Diameter, then the Segments are _ — 1 
each a Semicircle. 15 A 
20. Any Part of a Circle (leſs than n+: > 
a Semicircle) contained between two +, 


Radii and an Arc, is called a Sector; 
3 +59! . 


| thus the Space contained between the | 

7 two Radii, AC, BC, and the n | 
AB, is called a Sector. : 

| 21. The right Sine of my Are, is «Line dra | 

ndicular from one 

* nd of the Arc, to a Dia- 

» meter -drawn through) the 

b other End of the ſame Arc; 

1 thus AD is the right Sine 
of the Arc AB, it being 


n. a Line drawn from A, the 
1 one End of the Arc AB, 
. erpendicular to FB, 2 
oth Ben paſſing "through |. ; 
n B, the other End of the FG 
Arc AB. 
e N Now the Sines Singen on 1 Labs Dianaten il. 
an increaſe till they come to the Center, and then he- 
2 coming the Radius, it is plain that the Radius E 
iT is the greateſt poſſible nes: and for n Revlon. it Is 
a? called the bole- Sine. OI 
Since the Whole-Sine E c nt be perpendicular 
to the Diameter F B: (by Def. 21.) therefore produ- 
a cingthe Diameter E G, the two Diameters F B, EG., 
e muſt croſs one another at right Angles, and fo the 1 
B Circutnſererice of the--Cirels. muſt: be divided: by | 3 
8 - chem into four Parts E H. NG. GF. I 


. $5 Ah * 2 
= 7 
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8 
theſe four Parts are equal to one another . 


ny 


Geometrical Prepoitiont 


11.) and fo EB a Quadrant, or fourth Part of the 
Circumference ; therefore the Radius E C is always 
the Sine of the Quadrant, or fourth Part of the 
Circle EB. 

Sines are faid to be of fo many Degrees, as the 
Arch contains Parts of the 360, into which the 
Circumference is ſuppoſed to be divided; ſo the Ra- 
dius being the Sine of a Quadrant, or fourth Part of 


the Circumference, which contains go Degrees; (the 


2 Part of 360) therefore the Radius muſt be the 
90 Degrees. 

wh That Part of the Radius eee be- 

tween. the Extremity of the right Sine and the lower 


by End of the Arch, viz. D B, is called the verſed Sing 


bf the Arch A B. 


23. If to any Point in the Circumference, viz. B, 


there be drawn a Diameter FC B, and from the 


Point B perpendicular to that Diameter, there be 


dran the 2 BH ; that Line is called a Tangent 
to the Circle in the Point B; which 
touch the Circle only in one Point B, elde k fe touch. 
ed'it in more; it would go within it, and ſo not be a 
Tangent but a Chord. (by Arr. 18.) 

24. The Tangent of any Arch A B, is a right 
Line drawn perpendicular to a Diameter thr 


the one End of the Arch B, and terminated by a 
Line CA H, drawn from the Center through the 


* A; thus BH is the Tangent of the Arch 
28g. And the Line which terminates the Tangent, 
vz. CH, is called the Secant of the Arch AB. 


26. What an Arch wants of a Quadrant is called 


the Complement of that Arch; thus A E being what 
the Arch AB wants of the Quadrant E B: is called 


the Complement of the Arch A B. 


27. And what an Arch wants of a Semicircle is 


kalled the Supplement of that Arch; thus ſince AF 


is be ak 6 * 
is what the Arch A B wants of the Semicirele | BAF, 
it ia the Supplement of the Arch A B. 

28. The Sine, Tangent, Sc. of the Complement 
of any Arch, is called the Co-Sine, Co-Tangen 

of that Arch; thus the Sine, Tangent, 28 of — 
Arch A E is called the Co-Sine, 2 S. of 
* Arch A B. 


29. The Sine of the Su pplement of an Arch i is the 
255 with the Sine of the Arch irſelf, for drawing 
them according to the Definitions, there reſults ws 
ſelt-ſame Line. F _ p 
| A right lin is 16 A 
of 7 Circle Cetebe! 20 15 . 5 
an the angular Point as 
zen, comprebended . 
between the two HP | 
that form the 2 ; 
thus the Angle ABDis - 
ed - by the Arch 1 VB. 
* the Circle C ADE : 
That js Leng upon the Paine B as.a Center; ad 
e is {ajd to be of as many Degrees as the 
Anh is; if the Arch AD * Degrees, then 
the Angle ABD is ſaid to be an Kngle of 45 De- 
"Ws 
Hence Angles are greater or Icfs according as the 
Arch deſcribed about the angular Point, and termi- 
hr tors the two Legs, contain a greater or leſs Nm 


WR, Line falls prepeniculry on c. y 
* (as AB on CD) A. | 

theatheAngles are right: 
15 the.zath) and deſcri- 

yy 

ce the A | 

ABC ABD are equal, | | 
their Meaſures muſt t be ſo too, i. e. the Arches A c. | 


AD * be equal; but the whole CAD is a Se- 
814 B 4 | nom 


» 


WE. P Propiftione? 


micircle, finee CD, a Line paſſing through the Cen- 
ter B, is a Diameter, therefore each of the Parts A C, 
AD is a Quadrant, — e. 9o Degrees; io the Meaſure | 
of a right Angle is always go Degrees. 

325 it one Line AB fall any way upon ajothe?” 
e 'D, then the Sum 
» he two Angles AB C, 
ABD is always equal 
ts the Sum of two right 
Angles. For on the 
Point B, n the Cr CAD, it is plain, 
that CA Dis a Semicircle (by the 15); but CAD 

is equal to CA and AD the Meaſures of the two 
Angles; therefore the Sum of the two . Angles is 
equal to a Semicircle, that is, to two right Angles 
(by the laſt). 
Cor. 1. From whenes it is n that all che An- 
gles which can be made from a Point in any Line, 
2 one Side of the Line, are equal to two right 

ngles. 
2 : And that all the Angles which can be made | 
about a Point, are equal to four right ones. 

33. If one Line A C croſs another B D in the Point 
E, then the oppoſite Angles are 
equal, viz. BE A to CE D, and 
BEC equal to AED. For u 
D on the Point E, as a Center, de- 

{cribing the Circle A BC D, it is 
plain ABC is a Semicircle, as alſo 
BCD (by the 1 ith). therefore the Arch ABC is 
equal to the Arch B CD; and from both taking the 
common Arch BC, there will remain A B equal to 
CD, i. e. the Angle BE A equal to the Angle 
CED (by Art. 30). After the ſame Manner we 

may prove, that the Angle B E C is equal to the 
Rt AEP. 


rr 
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34- "Lines 


a. a, ' 


Genital Propoſitions. : 


4. Lines Which are n P | 
le 2 —.— B. 
—— are 1 Po- obo der, beet 


35. 1 «Line GH croſs two Parallels A B. CD, 
thay the external oppoſite Angles are equal, viz. 
GE B equal to CF H and A E & equal to HF D. 
For ſince AB and CD are parallel to one another, 
they may be conſidered as one broad Line, and GH 
erofling it; then the vertical or oppoſite Angles 
GEB, CF H are equal (by the 33d), as allo AEG 
and HFD by the ſame. 

36. If a Line GH craſs two Parallels AB, CD, 
then the alternate An: 20 
gles, viz. AE F and ; Ra» 
2 F D, or CFE and © E 


FE B are equal; that A4 — 8 
is, the Angle AEF \ 2 / 
is equal to the Angle C—— — D 
= wb and the An- 5 © % 
FE is, equal to . 
55 Angle . for H 
GEBis equal to A E F (by the 23d) and C FH. ie 
equal to E F D by the ſame, but GE B is equal to 
CFH by the laſt, Therefore A E F is equal to 
SE the ſame way we may prove F EB equal to 
37. If a Line GH. croſs two. parallel Lines AB, 
CD, then the external Angle G E B is equal to the 
internal oppoſite one E F D, or G EA equal to C FE. 
For the Angle AEF is equal to the Angle E FD by 
the laſt; but A E F is equal to GE B (by ii gad) 
therefore G E B is equal to EF P; the ſame wa we 
may prove A EG equal to C FE. Ws 


10 e Propoſitions. 

38. If a Line GH croſs two 
C p, then the Sum of the two internal Angles, -wz. 
BEFandDPE, or A E E and C F E are equal to 
two right Angles; for ſince the Angle GE B is equal 
to the Angle EFD (by the laſt), 2 add the An- 
gle FEB, then G E B and BEF are equal to B E F 
and DFE; but GEB and BEF are equal to two 
right Angles (by the 32d), therefore B E F and DFE 
are alſo equal to two right Angles. The fame Way 
we may prove that AEF and CFE are equal $0 
two right Angles. 

29. A Figure is any Part of Space bounded by 
Lines or a Line. If the bounding Lines be ſtrait, jr 
is called a refilineal Figure, as A; if they be curved, 
It is called a. curvilin Figure, as B or C; if they be 
partly curve Lines and partly trait, is is called a ere 
Figure, 'as D. 


DOAD 


40. The moſt ſimple reilineat 
Figure is that which is bounded by 
three right Lines, and is called a 
7 nargle, K. | 


41. Triangles are divided into different Kinds, both 
with reſpect to their Sides and Angles : with re 
to their Sides, they are 2 divided into. 
Kinds, vix. 

432. A Triangle kaving all it's three Sides equal to 
one another, is called an Equilateral Triangle, as A. 
43. A Triangle having two of it's 8ides equal to 
one another, and the third Side not So to . af 
them, is called an Joſceles Triangle, as B. 

44. A Triangle having none of it's Sides equal to 
one another, is called a Scalene Triangle, as C. 


45. Tri- 


Lines AB, | 


SC" "ICY 


Oc aASqS oils dd | 


| Gmail Proton, 


» 
. \ * 
* " 
4 
a F 


divided into three different Kinds, viz. © 
46. A Triangle having one of 85 Angles right, is 
called a Right- Angled Triangle, as A 
47. A Triangle having one of it's Angles obtuſe, 


or greater than a right A is called an jog 900 


Angled Triangle, as B. 
48. Laſtly, a Triangle having all it's Angles acute; 
is n an Acute-Angled Ti 9 As UW e 


— 


n 1 riarigles, the Sides com: 
prehending cle Ty are A e 
called the | Sur on aha Side ep. neh 


poſite to the right Angle is called 
the Hypotbenuſe. Thus in the right . 
angled Triangle ABC (the right 
Angle being at B) the two Sides A B and BC, "which 


comprehend the right Angle ABC, are the Legs 


bf the Triangle, and the Side A C, which is oppoſite 


to the Lars. Angle ABC, is the Hypothenuſe of the | 


right-angled Triangle ABC. 
50. Both obtuſe and acute angled Triangles are in 
general called Oblique- Angled Triangles; in all which 


g. Triangles, with reſpelt to their TON. are 


.. - 


. 88 + ** 
8 
* 


any Side is called the Baſe, and the other two the 


Sides, . 


1 ce ee Prout 
1 The 2 Height of any Triangle is 


and BC be made it's Baſe, 


mz. The Angle oppoſite to the Baſe; and if from A 
you draw the Line A D perpendicular to B C, then 


— AD is the Height of the Triangle APC. 


ſtanding on B C as it's Baſ. 


Ren all Triangles ſtanding g between the ſame Pa- 


rallels have the ſame Macht: ſince all the N 


culars are equal by the Nature of Parallels. 21 
A * 2 52. A Eigure ee by 
f. ' four Sides/1 is called a Quadri- 
\. | _lateral of Dae Figure, 

| D- 45 ABDC.- 


83. Quiadrilateral-Fignzres whoſe o polite Sidevare 
prrallel, are called Para/lelograms. Thus in: the: 11. 


Auniateral Sean A BD C, if theSide A Cbe 
G — 


lel to B D which is oppoſite to it, an AB 
lel to BD, then the _ ABD:Cis caliett 


a Parallelogram 


HN A Parallelogram having al irs Sides ehe d 


Angles right, is called a — 3 2s A 
g. That which hath only the oppoſite Sides Sid 
and it's Angles right, is called a Re#angle; as B. 
56. Fhat which hath equal Sides but oblique An- 
; les, is called a Rhombus, MER e Nr 


of 
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a Line drawn from the 
Vertex to the Baſe perpen- | 

dicularly ; thus if the Tri- 

angle A B C be proppſed, 


then A will be the Vertex 


SL MS a -£& 


. gether. 


Geomttrical Papeln I 13 


87. That which hath only the oppoſite Sides equal 
2 the Angles oblique, is Galled a Rhomboides, as D; 
and 099 be conceived as an inclined Nn 1 


58. When none 2 the Sides are e parallel to an- 
other, then the quadrilateral Figure is called a Tre: | 


pezium. 
89. Every other right-lined Figure, that has more 


Sides 1 than four, is in general called a Polygon. And 


Figures are called by particular Names according to 


the Number of their Sides, viz. One of five Sides is 


called a Pentagon, of ſix a Hexagon; of ſeven a Hep- 
#agon, and ſo on. When the Sides forming the Poly- 


gon are equal to one another, che Figure is called a 


regular Figure or Polygon. 


60. In any Triangle ABC, 1 it's Legs, 2 


BC, being produced towards D, the external Angle 
Ab is equal to both the internal oppoſite ones taken 
together, viz. to AB C and B AC. In order to 
prove this, through C draw CE parallel to A B; 
then ſince C E is parallel to AB and the Lines AC 
and B D croſſeth them, the Angle E C D is ual P 
A BC (by the 37th), and the Angle ACE 

CAB by the 9 therefore che Angles 205 TE 
and ECA are equal to the Angles A B C and CABz _ 
but the Angles EC D and EC A are together qua. 


to the Angle A CD; therefore the Angle AC H 
equal to both ANDY AB C and CAB nd | 


ingles A E F and E 


are not ; ente 
Side of the Line 2 F Lap ſe at G) _ ſo form the 
_ Triangle EFG, one of Sides G E being pro- 
duced to A, the exterior Angle AEF muſt (by 
this Article) 'be equal to the Sum of the two Angles 
E F G and EG F, but, by Suppoſition, it is equal 
to the Angle E FG alone; the le 
AE F muſt be equal to the Sum of te wo Angles 
EFG and EG F, and at the fame Time equal to 
7 Angle E FG alone, which is abſurd, ſo the 
Lines AB and CD cannot meet, and therefore muſt 
be parallel. 

61. In any Triangle ABC all the three Angles 
taken together are equal to two right Angles. 510 
prove this you muſt produce B C, one of it's Legs, 
to any Diſtance, ſuppoſe to D; then by che laſt Pro- 
poſition, the external Angle, A CD, is equal to the 
Sum of the two internal oppoſite ones C AB and 


ABC; to both add the Angle A C B, then the Sum 


of the Angles AC D and A C B, will be 


equal 
to the Sum of the Angles CAB and CBA and 


A CB. But the Sum of the Angles ACD and 
ACB, is equal to two right ones (by the 32d), there- 
fore the Sum of the three pak we CAB, CBA, 
and ACB, is equal to two right Angles; that is, the 
Sum of the three Angles of any Triangle A CB is 
equal to two right Angles. 

Cor. 1. Hence in any Triangle given, if one of 
it's Angles be known, the Sum of the other two is 
alſo known: for ſince by the laſt, the Sum of all 
the three is equal to two right Angles, or a Semit 
circle, 


eee nen Q- 
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DE and DF. each 
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circle, it is plain, that taking any Se | 
a Sericircle or 180 Degrees, ths. Remainder will be 
the Sum of the other two. Thus (in the former 
Tri A B C) if the Angle A BC be 40 Degrees, 
by taking 40 from 180 we have 140 Degrees; 
which is the Sum of the two Angles B AC, A CB, 
the Converſe of this is alſo plain, vis. The Sum of 
two Angles of a Triangle being given, the 


other Angle 5 ws alſo known by Waking wat Sm from: 
iht 


180 4 ve 


angled Tri 
make up a 


le, the: tod aur 
ight ane damen 
e 


1 any b Triangles, ABC, DEF, ws 
the one, viz. > ; Db 


and A C, be e- 


to esch reſpectively, B n 
i. e. AB to DEzxd AC w DP, And # the has. 
gles included between the equal Legs be equal, 
viz. the Angle B A C equal to the Angle E DF; 
then I fay, the remaining Leg of the one ſhall 
be equ 'to the . of the other, vis. 
BC to EF; and the a oppoſite to equal 
Legs thall be equal, vis. ABC equal to DEF 
(being oppoſite to the equal Legs AC and DF) 
alſo CB equal to D FE (which are oppoſite to 
the equal Legs AB and DE). For if the Triangle 
ABC ey be AD 
Trian le DEF, and the point A on the point D; 
It is ain, fince B A and DE are of equal on Length, 
the Point E will fall upon the Point B; and fince. 
the Angles BAC, ED F ate equal, the- Line 
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AC: will fall upon the Line D F, and they being of 


equal Length, the Point C will fall upon the Point 
F., and ſo the Line B C will exactiy agree with 
; * Line E F, * on N 2 in * 
reſpects be exactly to the Triangle DEF; 
— * Angle AB C will be equal to the Angle 
DE F, alſo the Angle AC B will. be equal to the 
Angle DF E. rn eee vas 
Cor. 1. After the ſame Manner it may be proved, 
that if in any two Triangles, ABC, D E F, (ſee the 
preceding Figure) two Angles. ABC and A CB, of 
the one, be equal to two Angles: DEF and DFE 
of the other each to each wely (vix.) the Angle 
ABC to the Angle D E F, and the Angle ACB 
equal to the Angle D EE, and the Sides included 


between theſe Angles be alſo equal, (viz.) B C quad 
0 E F, then the remaining Angles and the Sides op- 


poſite to the equal Angles, will alſo be equal ch 
to each reſpectively ; (viz.) the Angle BA C equ 


to the Angle BD F, the Side A B equal to DE, 


and A C equal to DF : For if the Triangle ABC 
be ſuppoſed to be lifted up and laid upon the Triangle 
DE F, the Point B being put upon the Point E,; 
and the Line B C upon the Line E F, fince B C 
and E F are of equal Lengths, the Point C will 
fall upon the Point F, and ſince the Angle A CB 
is equal to the Angle DF E, the Line .C A will 
fall upon tie Line FD, and by the ſame Way of 
reaſoning, the Line BA will fall upon the Line ED, 
and therefore the Point of Interſection of the two 
Lines BA and C A, (viz) A will fall upon the 
Point of Interſection of the two Lines B D and F D, 
(viz.) D-and conſequently B A will be equal to D E, 
and AC equal to DF, and the Angle BAC equal. 
to the Angle r RX: Ar 5 
Cor. 2. It follows likewiſe from this Article, that 
if any Triangle A B C, has two of it's Sides AB 
and AC equal to one another, the Angles oppoſite 


| 


| 
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to - theſe Sides will alſo be equal, (viz.) the Angles 
ABC equal to the Angle AC B. For ſuppoſe the 
Line, A D, biſecting the A 
Angle B.A C, or dividing * 
it into two equal Angles 
BAD and CAD, and 
meeting B C in D, then the 
Line AD will divide the 
whole Triangle BAC into 
two Triangles A B D and 
Da; in which B A and B 
a D two Sides of the one, as: YA 
are equal to C A and A D, two Sides of the other 
each to each reſpectively, and the included Angles, 
BAD and D A C are, by Suppoſition, equal; there- 1 
fore, (by this Article) the Angle A BD * de 7 
equal 0 the Angle AC D. | 4 
63. Any Angle, as BAD, at 
the Circumference of a Circle 
: B A D E, is but half the Angle 
BC D at the Center ſtanding on 
the ſame Arch BED. To de- 
monſtrate this, draw through A BN 
and the Centre C, the right Line 1 D 
ACE, then the Angle E CP! is 
equal to both the Angles DAC ad ADC (by the 
Goth); but ſince A G and C D are equal (being two 
Radii of the ſame Circle) the Angles. ſubtended by 
them muſt be equal alſo, (by Art. 62. Cor. 2.) i. e, the 
Angle CAD equal to the N CDA, therefore 
the Sum of them is double any one of Them, . Ba 
DAC and ADC is double of CAD, and therefore 
ECD is alſo double of DAC; the fame Way it 
may be proved, that E C B is double of C A B, ng 
therefore the Angle BCD is double of the Angle N 
B AD, or BAD the half of BCD which was to x 
be proved, | | _ 


y . > g 4 

* * 
C Ga, 7 5 

( * 8 ; v - 
* 0 A - x — . + | 
. o * * 0 4 7 pay oo k 
— = 3 1 "Y 
; © - 8 


$ . 


0 0» N N 


. 


rr rr 


bh HH WW = 


18 Geometrical Propoſitions. * | 
Cor. 1. Hence an Angle at the Circumference is 

meaſured by half the Arch it ſubtends, for the 
Angle at the Center (ſtanding on the ſame Arch) is 
meaſured by the whole Arc (by the zoth); but ſince 
the Angle at the Center is double that at the Circum- 
ference, it is plain the Angle at the Circumference 
muſt be meaſured by only half the Arch it ſtands 


upon. IS | 
OR , Cor. 2. Hence all Angles, 


; E the Circumference of à Circle, 
2 >< ſtanding on the ſame Chord 
A Rp AB, are equal to one another; 
| . „ for by the laſt Corollary they 
1 are all meaſured by the fame 
3 Arc, viz, half the Arc AB which each of them ſub- 
' tends. T3 | | 
Cor. 3. Hence an Angle in a Segment greater 
„than a Semicircle is leſs, than a right Angle; thus 
if ADB. be a Segment, greater than a Semicircle, 
(ſee the laſt Figure) then the Arch A B, on which 
it ſtands, muſt be leſs than a Semicircle, and the 
half of it Jeſs than a Quadrant or a right Angle; 


= but the Angle ADB in the Segment, is meaſured 
by = half of AB; therefore it is lefs than a right 

r ; „ 1 

| B Cor. 4. An Angle in a Se- 

| micircle is a right Angle. For 
4 ſince A BD is a Semicircle, the 

Arc AED muſt alſo be a Se- 

A D micircle; but the Angle ABD 

| is meaſured by half the Arc 

. AED, that is, by half a Semi- 

* E circle or Quadrant; therefore 

the Angle ABD is a right one. ie 
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Cor. g. Hence an Angle in res e leſs than a 
ger irie a l D; is great 1: 307 7% 
er than a tight Angle: for fins ET Oo >. LIED 
the Arch A BD is leſs than a 
Semicircle, the Arch AED 
muſt be greater than a Semi- 
circle, and ſo tis half greater 
than a Quadrant, i. e. than te | 
Meaſure of. a right Angle; | 
therefore the Angle AB D, which is 3 by 
half the Arch A E D, is greater than a right Angle. 
64. If from the Center C of the Circle A B E, 
there be let fall the Perpendicular C D on the Chord 
A B, then that Pe — will biſect the Chord 
A B in the Point D. To demonſtrate” this, draw 
from the Center to the Extremities of the Chord the 
two Lines CA; CB; then ſince the Lines C A and 
CB are equal, the Angles C AB, CBA, which they -: 
ſubrend muſt be equal alſo; (by Art. 62. Cor. 2. ) but 
the Perpendicular CD divides the Triangle A CB in- 
to two right angled Triangles A C D and. hy D _ in 
which the Sum oſ the Angles 
ACD and C AD in the one, is 
equal to the Sum of the Angles f 
DC B and CBD in the other, 4 
zach being equal to a right An- 
gle, (by Cor. 2. of Art. 6+.) but 
AD is equal to CB D, | 
therefore A CD is equal to BCD. 80 i 2 in a tua 
Triangles A CD and B CD, the two Legs AC and 
CD in the one, are equal to the two Legs BC and 
CD in the other, ea a to each reſpectively, and the 
included Angles A C D'and'B CD ere equal ;"there- 
ore the remaining Legs A D and B Dare equal (by 
the 62d) and Sonaendy A biſected — | 
65. If from the Center C of a Circle A BE, there 
be drawn a Perpendicular CD on the Chord AB, 
and produced till it meet the Circle in P, then, 1 
e | lay, 
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fay, the Line C F biſects the Arch A B in the Point 
F; for (ſee the 8 Fi eiche joining the Points 
A and F, F and B by the ſtreight Lines A F, F B, 
then in the Triangles A DF, B 5 F, AD is equal to 
D B (by the laſt) and D F common to, both; there- 
fore A D and DF, two Legs of the Triangle, ADF, 
are equal to BD and D F, two Legs of the Trian: 
gle B D F, and the included Angles A D F, BDF 
are equal, being both right; therefore (by the 62d) 
the remaining Legs AF. and FB are equal, but in 
the ſame Circle equal Lines are Chords of equal 
Arches, therefore the Arches A F and F B are equal. 
So the whole Arch A F B is biſected in the Point 
F by the Line CF. 
Ger. 1. From the 64th it follows, that any Line 
biſecting a Chord at right Angles is a Diameter; 
for ſince (by the 64th) a Line drawn from the Center 
perpendicular to a Chord, biſects that Chord at right 
Angles; therefore, converſely, a Line biſecting a 
Chord at right Angles, muſt paſs thro the Center 
and conſequently. be a Diameter. 
Cor. ar From the two. laſt it follows, that the Sine 
of any Arc is\the half of the Chord of twice the 
Arc; for 2 the foregoing ſcheme) A is the Sine 
of the A F, by the Definition of a Sine, and 
A F is half the Arc eh F B, and A D half the Chord 
AB (by the Gath); therefore the Cor. is plain. 
66. * LY Triangle, the half of each Side is the 

N { Sine of the | oppoſite: Angle; 

for if a Circle be ſuppoſed to 
| be drawn thro' the 9 An- 
gular Points A, B, and D of 
the Triangle AB D; then the 
Angle DAB is meaſured by 
half the Arch BK D (by Ger 
1. of Art. 63.); but the halt 
of 1 BD, viz. BE, is the Sine of half the Arch 
BK D, viz. the Sine of 9 Cor. 2. of * 
which 


e 


2 w—_ th 
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which is the Meaſure of the Angle BAD; therefore 


the half of B D is the Sine of the Angle B AD; ; the 


ſame Way it may be proved, that the half of AD) 


is the Sine of the Angle A B D, and the half of AB 


is the Sine of the Angle ADB. 


67. The Sine, Tangent, &c. of any Arch | is cal- 


led alſo the Sine, Tangent, - E 
Sc. of the Angle whoſe Mea- n 
ſure the Arch is; thus becauſe F 


the Arch G D is the Meaſure _ 4 
of the Angle G CD, and ſince 4 | : 


GH is the Sine, DE the Tan- 


gent, HD the verſed Sine, A 0 H 
CE the Secant, alſo G K the 
Co- ſine, BF the Co- Tangent, 


and C F the Co-Secant, &c. 


of the Arch GD; then G H is called the Sine, DE 


the Tangent, Sc. of the Angle G C D whoſe Mea- 
ſure is the Arch GD. 

68, If two equal and parallel Lines,, A B and 
CD, be joined by two others AC and BD; then 


theſe mal alſo be equal and parallel. To demon- 
ſtrate this, join the two el 


— the one, is equal to D Ca Leg of the other, by 
1 and A D is common to both Triangles; 


ſince A B is parallel to CD, the Angle BAD 


will be equal to the Angle A D C, (by Art. 36. ) 
therefore in the two Triangles, 
BA, and AD, and the Angle 
BA D, is equal to CD and 
Da, and the Angle ADC, 
that is, two Legs and the in- C 


te Angles A and D 
with the Line AD; then it is plain this Line AD 
divides the Quadrilateral AC DB, into two Tri- 
angles, viz. ABD, ACD, in which AB, a Leg 


cluded Angle in the one, is equal to — Legs and _ 


the included Angle in the other; herefore (by 


the 62d) BD is equal to AC, and fince the Andie * 


C 3 DAG _— 4 


* 


22 Cid SIE 


DAC is equal to the Angle ADB, therefore the 
Lines BD, A C are parallel (by Cor Art. 60). 
Cor. 1. Hence it is plain, that the Quadrilateral 
ABD c is a Parallelogram, ſince the oppoſite Sides 


are parallel. 

Cor. 2. In any Parallelogram the Line joining the 
oppolite Angles (called the Diagonal) as A D, divides 
the Figure into two equal Parts, ſince it has been 


proved that the Triangles ABD, ACD are equal to 
one another. 


Cor. 3. It follows alſo, that a Triangle ACD on 


the ſame Baſe C D, and between the ſame Parallels 


with a Parallelogram ABDC, 1s the half of that 


Parallelogram. 


Cor. 4. Hence it is plain, that the oppoſite Sides 
of a Parallelogram are equal ; for it has been proved 


that ABDC being *a Parallelogram, A B will be 


equal to CD and AC equal to BD. 
69. All Parallelograms on the ſame or quia Baſes, 
and between the ſame Parallels, are equal to one 
another; that is, if B D and G H be equal, and the 
Lines B H and A F be parallel, then the Parallelo- 


grams AB DC, BD FE, and EFH are equal 
to one another. For A C is equal to E F each be- 


ing equal to BD. (by Cor. 4. of 68.) To both add 


CE, then AE + pt. CF. So in the two 
Lapin ABE, CDF; AB, a Leg of the one, 

s equal to CD, a Leg in the other; and AE is 
. to CF, and the Angle BAE is equal the Angle 
DCF (by the 37th); therefore the two Triangles 


AB = CDF are equal (by the 62d); and taking 


- the Triangle CKE 
from heck 
gure ABK C will 
1 equal to the Fi- 
gure K DF E; to 


4 little TriangleKBD, 
then 


the Fi- 


both which add the 
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68th) and the Triangle 


the ſame); therefore ha 
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then the Parallel ABD C will be equal to the 
Parallelogram B E. The ſame way it may be 
proved, that the Parallelogram E F H G is equal to 
the Parallelogram E F DB; ſo the three Parallelo- 
grams ABDC, B D FE, and EFH will be equal 
to one another. a 
Cor. Hence it is plain, that Triangles on the ſame 
Baſe, and between the ſame Parallels, are equal; 
ſince they are the half of the Parallelograms on the 
ſame Baſe and between the ſame Parallels (by Cor 3. 
of -laſt Art.) | 
70. In any right-angled Triangle, ABC, the 
Square of the Hypothenuſe B C, viz. BCM H is 
equal to the Sum of the Squares made. on the two 
Sides AB and AC, viz. to AB D E and ACG F. 
To demonſtrate this, thro? the Point A draw AKL 
perpendicular to the Hypothenuſe B C, join A H, 
AM, DC, and BG; then it is plain chat DB is equal 
to BA (by the 54th), alſo.BH is equal to BC (by the 
ſame); ſo in the two Triangles DB C, AB H the 
two Legs DB and BC in the one, are equal 
to the two Legs AB and BH in the other; and 
the included Angles DB C and A B H are alſo 
equal; (for DB A is equal to CB H being both 
right; to each add ABC, then 'tis plain that DBC 


Geom 


is equal to ABH) therefore the N DBC. 


AB H are equal (by the 
62), but the Triangle 
DBCis halfof the Square 
AB DE by Cor. 3. f 


AH is half the Paral- 
lelogram BK LH (by 


the Square AB D E is | 
equal to half the Paral- 
lelogramBKLH. Con- 
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ABD E is equal to the Parallelogram BK LH. 
The ſame Way it may be proved, that the Square 
ACG F is equal to the Parallelogram K CML. $0 
the Sum of the Squares AB DE and ACG F is equal 
the Sum of the Parallelograms BK LH and KC ML; 
but the Sum of theſe Parallelograms is equal to the 
Square BC MH, therefore the Sum of the Squares 
on AB and AC is equal to the Square on BC. 
Cor. 1. Hence in a right-angled Triangle, the 
Hypothenuſe and one of the Legs being given, we 
may eaſily find the other, by taking the Square of 
the giyen Leg from the Square of the Hypothenuſe, 
and the ſquare Root of the Remainder will be the 
Leg required. | 
Cor. 2. Hence, the Legs in a right-angled Tri- 
angle being given, we may find the Hypothenuſe, by 
taking the Sum of the Squares of the given Legs, and 
extracting the ſquare Root of that Sum. 
71. If upon the Line AB there be drawn a Semi- 
circle. A D B, whoſe Center is C, and an the Point 
C there be raiſed a Perpendicular to the Line A B, 
ix. CD; then tis plain the Arch DB is a Quadrant, 
or contains go Degrees; ſuppoſe the Arch DB to be 
divided into 9 equal Arches, each of which will 
contain 10 Degrees, then on the Point B raiſing 
BE perpendicular to the Line AB, it will be a Tan- 
gent to the Circle in the Point B, and if to everx 
one of the Diviſions of the Quadrant, viz. B 10, 

B 20, B 30, B 40, Sc. you draw the Sine, Tan- 
gent, Sc. (as in the Scheme) we ſhall have the Sine, 
Tangent, Sc. to every ten Degrees in the Qua- 

drant: and the ſame Way we may have the Sine, 
Tangent, c. to every ſingle Degree in the Qua- 

' drant, by dividing it into go equal Parts beginning 
from B, and drawing the Sine, Tangent, &c. to 
all the 'Arches beginning at the ſame Point B. By 
this Method they draw-the Lines-of Sines, Tangents, 
Sc. of a certain Circle on the Scale; for after dray-- 


(WY 


＋ 


= 


„ 
9 


| Geometrical: Propoſitions. © 


dl 
l | 
| ” 
| 4 8 
fr. N | 
RW, 70 8 7 
8 * 5 | 
3 .D. 
. 8 
3 e kJ 37 
"Y 8 6 N . 1 
* 9 s 3 
50 2 
A 


* - % 


| ing them on the Circle, they take the Len hof them, 
% and ſet them off in the Lines drawn for that Purpole, 4 
'The fame Way, by ſuppoſing the Radius of -any- -+ 


| Number of equal Parts, (ſuppoſe 1000, or 10, é 
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Gee 
Sc.) 'tis plain the Sine, Tangent, Sc. of every Arc 
muſt conſiſt of ſame Number © of theſe equal 
and by computing them in Parts of the 88 we 
have Tables of Sines, Tangents, Fc. to every Arch 
in the Quadrant, called Natural Sines, Tangents, Cc. 
and the Logarithms of theſe give us Tables of Loga- 
rithmic Sines, Tangents, c. N 


To underſtand the Nature of which, and the Me- 


thod of ufing them, you muſt. know that Logarithms 
are only artificial Numbers, contrived to avoid long 
Operations in Natural Numbers, each of which has a 
Logarithm belonging to it. Their Nature 1s ſuch, 
that Addition of them anſwers to M ultiplication in 
natural Numbers, and Subtraction anſwers to Divi- 
ſion; that is, when two N umbers are propoſed to be 
multiplied into one another, if we take the Loga- 
rithms anſwering to the Numbers and add them to- 
gether, the Sum will be the Logarithm anſwering to 
the natural Number, which is the Product of the 


two Numbers propoſed. 


Again, when one Number 1s propoſed to be di- 
vided by another, if from the Logarithm of the Di- 
vidend we ſubtract the Logarithm of the Diviſor, 
the Remainder ſhall be the Lic of the Quo- 
tient. 

Now to apply this to Practice: The firſt Table at 

the End of this Book, contains the Logaritms of all 
the Numbers from 1 to 10000 3 the Columns marked 
- at the Top with (N) contain the natural Numbers, 
and the adjacent Columns contain the Logarithms of 
theſe Numbers. So to find the Logarithm of any 
Integer Number between 1 and 10, ooo, we muſt 
look in the Columns marked with N at the Top, 
till we find the Number propoſed; and that ſtanding 
on tlie fame Line with it in the adjacent, Column is 
the Logarithm required. * 

Example. Let it be required to find the Th 
rh of 3681 by looking in the Table according 
tel to 


„ — "Propoſitions 
to Direction, I find it to be 2. 56229. 
The Reverſe} of this, vis. Given a Logarithm, to 
find from your Tables the natural Number anſwering 
thereto, is performed by looking into the Columns 
marked with Logarithm at Top, for that which is 
either equal or neareſt to the one propoſed, and the 
Number anſwering to it in the e Column is 
that required. | 
Example. Let it be required to find the mural: 
Number anſwering to the Logarithm 2.56229, by 
. Kg according to the above Direction I find 
it to 


3 if it were required to find the Logarithm | 
of a Number, having ſome Decimals in it. In order 
to do this, you may obſerve in the Table of 
Logarithms, that the Logarithm of 10 is 13 that 
of 100, 2; and of 1000, 3, &c. and the Loga- 
rithms of all the intermediate Numbers berween 
10 and 100, have 1 for the integral Part of each, 
and all thoſe betwern 100 and 1000 have 2 for 
their integral Part, and ſo on, which are called their | 
Indices. 

Now becauſe any Number conſiſting of both In- 
tegers and Decimals, is equal to the Quotient of the 
whole conſidered as an Integer divided by the Deno- 
minator of the decimal Part; and fince by the Na- 
ture of Logarithms, Subduction in them anſwers 
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to Diviſion in other Numbers; therefore it follows, 


that when a Number is a Pom both of In- 
tegers and Decimals, we find the Logarithm 
anſwering thereto in the fo wing Manner: viz. 

Find the Logarithm of the whole conſidered as an 
Integer; then from that take the Logarithm of the 
Denominator of the decimal Part, or (which is the 
ſame) from the Index of the Logarithm of the whole 
conſidered as an Integer, ſubtract a Number leſs by 
' Danity than the Number of Places in the Denominator 
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of the Fraction, and the 3 wil be the Lo- 
ex required, 

Example. 1. Suppoſe you were to find the Loga- 
rith 36.5 ; to do this you muſt firſt look for the 


2 Logarithm of 365, which is 2.56229, then becauſe 


Io is the Denominator of the decimal Part of the pro- 
poſed Number, ahd 1.0000 it's Logarithm, thecefore 
from 2.56229 take 1.0000yand there remains 1.56229 
the Logarithm required. | 

Example 2. And to find the Login of 6 843. 
Firſt find the Logarithm of 6543 conſidered as an In- 
teger, which by the Tables you will find to be 3.81578; 
then ſince 3.0000 is the Logarithm of 1000 Fe De- 
- nominator of the fractional Part, therefore from 
3-81578 take 3.0000, and there will remain 0. 81578, 
which is the Logarithm required. | 

The Reverſe of this, viz. the Logarithm of a 
Number conſiſting of Integers and Decimals being 
given; to find that N umber, 1s performed according 
to the following Method. 

Rule. Look in your Table of Logarithms (with- 
out regarding the Indices) for that whoſe decimal. 
Part is equal or nearly equal to the decimal Part of 
the L ogarithm propoſed ; then ſubtract the Index of 
the former from that of the latter; and laftly divide 

the Number anſwering the Logarithm found in your 
Tables, by a Number conſiſting of an Unit, and as 
many Cyphers as there are Units in the Difference 
between the two Indices; or, which is the ſame, cut 
off as many Figures (beginaing at the loweſt Place) 
of the Number anſwering to the Logarithm in your 
Table, as there are Units in to Difference of the In- 
we th and the Number laſt found will be that requt- 

r 
Example. Suppoſe it were required to find the 

Number anſwering to the Logarithm 2.73608. 

In order to do this, I look in the Table of Lo- 
garichms Gidon regarding the Indices) for — 
5 whoſe 


— 
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| whoſe decimal Part is go or neatly 6 25 
73608, the decimal Part the Logariha e 


and 1 find it to be 3.73608; from the Index of "iy 


which, vix. 3, I take 2, the Index of the propoſed 
Logarithm, and there remains 1; laſtly, I divide 
446, the Number anſwering the Logarithm found 
in the Tables, by 10, and the en 544-6 is che 
Number required. A 
The Reaſon of this and her preceding Rule, i. 
vlain from the very Nature of Logarithms.' ' © / 
From what has been ſaid on this Head we may ea- 
ſily ſolve the followin 8 Problems oy the n 
TEE. (1.574 
Prop. 1. Given two Numbers, as 25.6 and 134, to 
find the Product of their Multiplication. To ſolve 
this by the Logarithms, firſt look for the Logarithm 


of 25. 6 which I find to be 1.40824, then for that of 


134 which is 2. 10710; then I add theſe two Loga- 
rithms together, and their Sum is 3.33534, which is 
the Logarithm of their Product; fo. I look in my 
; Table for for the Number anſwering to 3. 33534, and 1 
find it to be 3430, which is nearly equal to the Pro- 
duct of 25.6 into 134. | 
Again, if it were required to find the Product of 
36: into 234, I proceed as in the laſt ee and 
the Operation is as follows: 


216922 the Logarithm of 234 a 
1418..56630 the ae of: 38 33 


Sum. 294882 the Logreithm of their Produd, 


which, by the Table, I find to be 8424, which is the 

Product of the two Numbers propoſec. 
Prob. 2. Let it be required to find the Quotient | 

that apiſes by dividing one N Meber by ſup- 
poſe 828 Ws 23. 4 x 
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To ſolve this by the Logarithms, I fiſt look in 
In the Tables for the Logarithm of 828," the Dividend, 
which I find to be 2.91803 ; then for 'the Loga 
ithm of 23, the Diviſor, which is 1.36173, and thi his 
: taken from the former Logarithm, there remains 
1.55630 the Logarithm of the Quotient, which an- 
ſwers to the Number 36 the Quotient required. 
Again, let it be required to divide 3035 by 47 3 
by proceeding according to the laſt nent the 
ee e e PIE ain t ig 


3 48501 the Logatithm of 90 92 the Dividend, 
1.67210 the Logarithm of 47 the Diviſor, 


1. 1.8197 Nei N the Quotient. . 


which anſwers to the Nömber 65 the Quotient re 
quired. * 
Prob. 3. Three Num rs. being given to find a 
fourth proportional to them, viz, Susd as ſhall have 
the ſame Proportion og ay third as the ſecond has th ; 
| the firſt. * 
- - Rule.) Take Sales: the Tables the Logarithm of | 
each of the propoſed Numbers, then add the 
rithms of the ſecond and third together, and from 
the Sum take the Logarithm of the firſt, and the Re- 
mainder ſhall be the Logarithm of the fourth Num- 


ber required. 
Example. Let the three propoſed Numbers be 36, 


48, 66, to which we are to find a fourth proportional; ps 


by the preceding Rs the Er ns —_ 23 
ö follows: 8 29 20 


aliens: the Logarithm of 48 the 2d Term, 
_ 181954 the Logarithm of 66 the 3d Term, 
- 2.50078 the Logarithm of their Product, 2 
1.630 the Logarithm of the iſt Term, 36. 


I. 94445) the Log. of the 4 Term required. 
which, 


* ky — 
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which,” by looking into the Table, I find anfwers to 
the natural Number 88, which is the ach proportional | 
to the three propoſed Numbers. 

Again, let it be required to find a fourth "propor. - 
tional to the _ w he fo 24 ga I2 . by pto- 
ceeding according to the oregoing e, 0 ra- 

tion will ſtand A Rows, * Fn, 


, 2:tg836 the Logarithm of the 2d Term . | 
2.08997 the Logarithm of the 3d Term LE A 72 


42427 the Logaritfim of their Product, 
| * 38021 the Logarithm of the iſt Term 2; 


by 8 806 the La of 29% HAN 5 


* 8 + 


111 
1 7 


. Naa BY the T3520 ht PEE. given a 2 2 


ber by 2, and 194 Product 5 1s the Logarithm . the 
Square ſought. 

Example. Req wired to find the Square of. 36% Firſt 
1 Took in the Table for the Logarithm of 36, and 
find it to be 1.85630, which doubled, gives 3.11260 
9s, 9 of the Square ſought, which by In- 
Qtion 1 find anſwers to the natural Number 1296 

* Square of 86, wiz. the Product of 36 wel 
into itſelf. | 
Prob, 3. 104 extrat the ſquare Root of any: pro- 
poſed Number, 7 e. to find a Number which multi- 

Plied into itſelf, ſhall produce. the given Number. 
Rule. Divide the Logarithm of the propoſed Num- 
ber by 2, and the Quotient will be. the Leiten of 
dhe ſquare Rot, required. 
Example. Required to find the ſquare Root of 
1296. F irſt T ok in the Tables for the Logarithm 
of 1296, and find it to be 3.11261, which divided 
. 2 9280 155630 | for the Lan tem of: the 8 — 


; wa 


32 Gn "Propoſitions: 


Root, and the natural Number ani thereto/ i is 


36 the Root require. 

If for the Sine, Tangent, Gen == every Degree 
and Minute in the Quadrant, in the natural Tables, 
we take the Logarithm agreeing to each, we ſhall 

have a Table Logarithmic , Sines, - Logarithmic 
Tangents, Fc. as it is in the ſecond Table at the End 

of this Book. 

In which you may obſerve, that each Page is *. 


vided into eight Columns, the firſt and laſt of which 


are Minutes, and the intermediate ones contain the 
Sines, Tangents, and Secants; the upper and lower 
Columns contain Degrees; the Column of Minutes 
on the left Hand of each Page, 
grees in the top Column; and the Sines, Tangents, 
and Secants, belonging to theſe Degrees and Minutes, 
are in the Columns marked at the top with the Words, 


Sine, Tangent, Secant ; "the Column of Minutes on | 


the right Hand of each Page, anſwers to the Degrees 
in the foot of the Page, and the Sines, Tangents, and 
Secants, anſwering to theſe Degrees and Minutes, 
are in the Columns marked at the bottom with the 


Words, Sine, Tangent, Secant ; the Degrees in the 


; Column. beginning at o, proceed to 44 where 
they end, and thoſe at the foot of the Page beginni 
at 89 proceed to 45 in a decreaſing Series, the De- 
grees in the different Colums being the Complement 
of each other, From what has been faid, we may 
ealily find che Sine, Tangent, or Secant, of any 
Are from our Tables, by 1 for the given 
Number of Degrees at the head or of the Page, 
according as they are leſs or greater than 45; and in 
the proper ſide Column for the odd Minutes, if there 
be any ; then below or above the Word, Sine, Tan- 

nt, or Secant, and on the ſame Line with the Mi- 
nutes, we ſhall have that required. 

Example 1. Required to find the Sine of 36 deg. 
40 min. To find this, 1 look at the Head of he Page 


| for 


anſwers to the De- 


rern 
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. 


min. then in the Column marked with Tangent at it's 


ABC, if one of it's 
Sides, as AC, be bi- 


I's. Wt, We K \ 
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for 36 deg. and in the fide Column, on the left Hand, | 1 
for 40 min, then below the Word Sine, and on the 0 
ſame Lipe with 40, I find 9.77609. which 1 is that re.. * 


quired. , 
| Dangle 2. Required the Tangent . 4 Ar. 30 

Jo find this, I look at the Foot of the Page 

(becauſe the Degrees. ; propoſed are greater than 43) 


for 54 deg. and in the right hand ſide Column for 30 


Bottom, and on the ſame Line with the 30 min. in the: | 
ſide Column, I find 10. 4673, which 1 is the Leg: | 
Tangent required. 

The Reverſe of this, viz. the Logarithm of a Sine, 
Tangent, or Secant, being given, to find the Arch, 
belonging to it, is performed by only looking in the 
proper Column for the neareſt Logarithm to that pro- 
poſed, and the Degrees and Minutes anſwering thereto | 
is what was required. | 

In theſe Tables the Secants might keve been want” | 
ing, becauſe all the Proportions in which the Secants 
are concerned may be wrought without them, by the 
Sines and Tangents only, as ſhall be ſhewn particularly - 5.24 
in the Solution of the ſeveral Caſes of Fain Frigono- 33 
metry. "way 

72. In any Triangle, 


ſected in E, (and con- 
ſequently A C double 
of AE) 4 through E 
be drawn E D, paral- 
lel to BC, and meet- | 
ing ABinD; thenl 
fag B C will be double | 

of E. P. and A B double of AD, through D dw 23 
D F, parallel to AC, meeting B C in F: For ſince by * 
Conſtruction, D F is parallel to AC, and D E paral- * 
lel to BC; 8 * 37 the Angle — 3 


2 255 * 4 
W 
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Article) the Angle B CA will be equal to the Angle 
the Angle D z alſo (by Art. 37.) the Angle BDF 


parallel to EC, and DB parallel to PC, the quadrila- 
teral DF CE will be a Parallelogram ; and therefore 
(by At. 60. Cor. 4.) DF will be equal to EC, which, by 
Conſtruction, is to AE; fo in the two Triangles 
BDF, DAE, two Angles BF D and BBF 
a in the one, are equal to the two Ay es DB A and 
DA E in the other, each to each 
the included Side D F, is to the incl 4 Side 
AE; therefore, (by Art. 62. Cor. 1.) A D will be 
„ a and conſequently, A B double of A D, 
all (by by the ſame) D E will be equal to B F; but DE, 
8 


Art. 55 Cor. 4.) equal to FC; therefore 


BF and | C together, or B C will be double of DE. 
After the fame 


then ED will be equal to a third 
equal to a third of AG. 


A 
8 
angle A e Si 
AB, e 
to one fourth, one fifth, 
e þ one ſixth, Sc. of AB, 
— n and through E be drawn 
E E D parallel to BC and 
-meetir Ac in D; then DE will be the one fourth, 


os 


one fifth, one ſixth, Sc, of BC, 1 . 


vill be equal to the Angle B C A, a Me 
. DE A, conſe mas Sponge agen | 
e the Ang ie D A ; and fince D F is 


; and 
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like Part of AC; and, in genetal, if in any Triangle 


A BC, there be affhmed 2 Point E, on ene of in 


through that Point be drawn a Line 
ED, 9 to one of id Sides B C, and meeting 
the other Side A C in D then whatever: Part A E is 


of A B, the fame: Part wil, BD be of BC and AD 


Cari Hence it ollows;xhat if iu any Triangle AHB Þ 


there be drawn E D, parallel t& one of it's Sides EC, 


and meeting the other two in the Points E and D 


then RE: AB:: ED: B C:: AD: AC, chat is, 


AE is to AB, as ED ta BC, and that as & Dto AC. 


73. Hany two Tui ABC, abe are ſimi- 
lar, ox have E540 wt tas „ Wy x 4 
all the Angles . A ES eu 
of the ne, e-:-. -- D/ 8 


qual to all the 

Angles of the 
- refpec- 

tively, that is, AZ 

the Angles 


CA equal to the Angles c a b, and the Angle ABC 1 
equal to the Angle a b c, and the Angle AC B 


equal to the Angleacb; then the Legs.oppoſite to 
the equal Angles are proportionat(vis.)AB:ab:: 
AC: ac; and AB: ab:: BC: be; and AC: ac:: BC: 
be. On AB of the largeſt Triangle ſet off A E e- 


2 to 4 b, and through E draw E D parallel to 
C, meeting A C in D; then ſince DE and B C are 
parallel, and A B croſſing them, the Angle A E D will | 


(by At. 35.) be equal to the Angle A BC which (by 
ion) is equal to the Angle a bc, alſo the 


Angle D A E is (by Suppoſition) equal to the Angle 


cab, ſo in the two Triangles A E D, a bc, the two 


Angles DAE, AED of the one, are equal to the 
two Angles e a b, a b c of the other. each to each re- 
ſpectively, and the included Side A E is (hy Conſtrue- 
tion) equal to the u a b; therefore, Of 1 


* + 


2 


Art. 62. Cor.1.) ADis 


36 i 66 S Propofitions. 8 
equal to a c, and DE al 
to cb; but ſince in the Triangle A BC; there is 
drawn D E parallel to BC one of it's Sides, and 
meeting the two other Sides in the Points D and E, 
therefore (hy Cor. Art. 72.) AB: AE: : AC; AD, 
and AB: AE: : BC: DE, and AC: Ab:: BC: DE, 
and in the three laſt Porportions, inſtead of the Lines 
AE, DE, and AD, putting in their Equals ab, be, 
and ac, we ſhall have AB: ab:: AC: ac, and AB 
ab:: BC: be, and laſtly, ACtac:: BC: be. 
74. The Chord, Sine, Tangent, Sc. of any 
Arch in one Circle, i is to the Chord, Sine, Tangent, 
Sc. of the ſame Arch in another, as the Radius of 
the one is to the Radius of che other. Let AB D, 


: . 
"is. * 
- 
F — 
p a 
 ” - 
* 


a b d, be two Circles, BD bd, two Arches of theſe 
Circles, equal to one another, or conſiſting of the 
fame Number of Degrees; F D, fd, the Tangents, 
BD, bd, the Chords, B E, be, the. Sines, wen ap" 
theſe two Arches B D, bd, and CD, cd, the = 
du of the Circles; then I ay, Sb:ed:: F. fd, 
and CD:cd::BD: bd, and CD: c d:: BE: be, Sc. 
For ſince the Arches B D, b d are equal, the Angles 
BCD, bed will be equal, and F D, fd, being Tan- 
gents to the Points D and d, the Angles C D F, df 
will be equal, being each a right Angle; (Art. 23.) 
ſo in the two Trian eg. c df, hs two Angles 
n CDF, of the _ being equal to che two | 
Angles 


\ 


CG are ſimilar, or equi-angular i it will be (by 57 4 


BC: GB, 1. 6. the Seeant is to. © 


al be equal to the Radius „ 2 4 
CBorAGC; for. in he Ii. © i Rel 
150 0 a are? | hs IT $1 94889 S* 2 . 8 2 18 angle by _ I 
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Angles fed, e df. of che other, each to each, the - 


remaining Angle C 'F D, will be equal to the remain- \ 


ing Angle cf d; (by Art. 61.) therefore the 1 


CF D, of d are ſimilar, and conſequently, (by Art 
73.) CD: d:: FD: fd. In the ſame Manner it 
may be demonſtrated, that CD: cd: N bd, and 
CD: ed: : BE be, SW. 
78. Let ABD be a Quadrarit of Circle deſcribed 
by the Radius CD; BD any Arch of it, and BA 
ir's Complement, BG or C F the Sine, C G or BE. the 
Co-Sine; D E the Tangent, and C E the Secant of 
that Arch BD. Then ſince the Triangles CDE, 


2 N GB: B C, i. e. 
e Tangent o Arch, is to 
e G as the 
Sine of it is to the Radius. Al- 

ſo ſince D E: EC:: GB: BC, 
therefore. by inverting that Pro- | 
portion we have EC:DE: 


the Tangent, as the Radius 1s- 
to the Sine of any Arch. 

Again, ſince the Triangles Cc DE, Gt B: are + ſimi 
lar, therefore (by Art. 73.) it will. be CD: CE: 
CG: CB, i. e. as the Radius is to the Secant of any 
Arch, ſo is the Co- Sine of that Arch to the Radius. 
And by inyetting the Proportion we have this, viz. 
As the Secant of any Arch is to the Radius, ſo is the 
Radius to 8 Co- ſine of that Ach. 

76. In all Circles the Chord of 60 is e _ 
in "Lengrh., to the Radius. 
Thus in the Circle A E B D, 
he Arch A EB be dee e 
ces, then drawing D- 
9 gr B, I ſay A B 11 


* 


N EEE >; 
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angle A CB, the Angle A C B is bo Degrees, eig 
8 AEB; . 
the other cwo Angles is 120 Degrees, (by C 
4 of 61ſt) but ſince A C and C B are 6. the wi, 
"58 Angles CAB, CBA will alſo be equal; 
each of them half their Sum 120, vis. ho. Der 
therefore all the three Angles are equal tu one another, 


Ez mp £7 Rec all the Legs, cheefore A is equal w 


Cor. Hence the Radius from which 3 
= . 'upy Scale arc formed, is the; hond of 60 on the Lane 
wh of Chords: | 
E * FHeving ithus gone through the Theorems of Ge Geome- 

mt, that are neceſſary for the Knowled 

| tion; we ſhall next proceed to me Problems 
are ful * nee een A. 
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rab. ROM a Point C in a given 1 aB. to 
raiſe a Perpendicular to that Line. me 
Rule. From the Point C take the equal Diſtances 
CB, CA on each Side of it. Then ſtretch the 
| Compaſſes to any Diſtance'great- 
6. oP . F er chan C Ber CA, and with 
2 one Foot of them in B, fweep 
a | the Arch E. F with the 'ocher . 
again, with the ſame op bo 
and one Foot in A, fwe 8. 
* 2 . Arch GH with the otheny — 
— two Arches will imerſect one another in the 
D; then join the given Points C und D wih 
els ine\C D, _ that be che! _ A 
de ohh ide a given 48 Lins An ne co e - 
Gr; ha That is, to biſect it. n $4 ee + 
pd Take any Diſtance with your Compeſtes tht . 
"you are ſure is pun moms the given e then 


3 ws _— ——— 


a 


= "4 : * - * * " * : A h % FR * * " » m 
1 : * - a N 
„ pd y 
if - of - 
* 
4 - 
* 
5 
= * 


. rden + f 4 
1 with ve other ue me c | 7 
7A Rü bd Foot nA, A PG —— ) 
* with the other ſweep the Arm . = 
— 4 ee wo fs, 32 ETA, 
will interſect one another in oy | 
the Points C, D, which j join d 25 
by ahe cight Line D C will biet A'B in G. 1 
3. From a given Point D, to lr fall = Perpendi"Þ 
cular on a given Line A B. 


Rule. Set one Foot of the Compa alles in he Point 
D, and extend the other to any 5 Diſtancs greater 
than the leaſt Diſtance between the given. 40 
and the Line, and with: tchaTSZt 
3 ſucep the Arch A E B. . 
5 the Line in * "he 


8 5 
E 
: 
25288 
42 
= 
8 4 


A b in the Poine ©, katy for 
C and D, and that Line C D is 
RR e required. | 
pon the End 
1 of agi 


en. * 
V to raiſe a 
"Rule 992 any | 
ug om. 
- aber 4 n 
2 ” Point | 
e given Lia. then with one Point of the \ 
in C, deſcribe with the other, the Circle 


er 222 > 


2 i 


Campa 

55 5 E and C draw the Diameter E CD * 
EE Circle in D; join D and B, and dhe rig > 2" 
Iine D is that _— nen — 
eee 3 J 


** 


* * 


N Geometrical "Problems. 


of equal Parts, ſuppoſe 7. 


5. To draw one Line parallel to another 
Line A B, that ſhall be diſtant from one another 2 
any given Diſtance 9. 

"Rule. Extend your Compaſſes to we given Di. 
ſtance D; then ſetting one Foot of them in any Point 
of the given Line (ſuppoſe A) with the other ſweep 
the A 0 FCG; again, at the ſame Extent, and 
one Foot in any other Point of the given Line B ſweep 


the Arch H D K, and draw the Line CD touching | 
them, and that will be parallel to the given Line 


A B, and diſtant om it EY the Line D as/was re- 
8 xg ** N 


6. To divide a given Line AB into any j Number 


Rule. From the Point A draw any Line A D, 


making an Angle with the Line A B, then thro che 
young B — a Line BC parallel to AD; and from A, 


Co any fmall 
opening 7 the 
Compaſſes, ſet 
of a Number 
equal Parts (en 
the 57 AD) 
33 one 

than * 1 

ed Number (here 
568 than fe | 
ſer of — "Bk Number of he ſame Parts on the 


Tine BC; laſtly, join 6 and 1, 2 and 5, 3 and 4, 


4 and 


| . N A\ hy 
* 


Geometrical Pr 4 


4 and by 8 ard 2, 6 and 1, and theſe Lines will cur 
the given Line as required. | 

7. To quarter a given Cir- 
cle, or to divide it into four 
equal Parts. N 
Neule. Thro' the Centre C 
of the given Circle draw a Di- 
ameter A B, then upon the 
Point C raiſe a Perpendicular 
DCE to the Line AB; and 
cheſe ro Diameters A and D E ſhall wr the 
Circle. 

8. Thro' three given Points A, B, and D, to draw | 
a Circle, (Note, the three Points muſt not lie in the 
ſame ſtreight Line.) 

Rule. Join A and B alſo B and D with the ſtreight 

Lines A B, BD, then by Prob. 2. biſect AB with 
the Line Ec, alſo B D with the Line F 8 two 
Lines will cut one another . 
in ſome Point C, that ĩs the MH 
Centre of the Circle re- . N 
quired ; then fixing one 
Point of your Compaſſes in 
D, and ſtretching the o- $6 
ther to A, deſcribe the 
Circle ABD G, which will 
paſs thro* the three Points 
given, The Reaſon of this 
is plain from Cor. 1. of Art. 


65. | iter 

9 From the Point A ef the given Line A B, to 
draw another Line (ſuppoſe A C) that ſhall make 
with A B an Angle of any Number of Degrees, g. 


4.5+ 
Rule. Let the given Line Ah; be produced, oy 
take off your Scale he Length of the Chord of 66 
Degrees, which is equal to the Radius of the Circle 
en made or (by Ar 76.). AW . 5 


* 


F 


42 


a Triangle of them, but any two of theſe Lines 


Foot in A, with the other Sacks Jack BC; then 
with your Compaſſes take from your Scale the Chord 
of 45 Degrees, and ſet off that Diſtance from B to C. 
Laſtly, join A and C, and the Line A C is that re- 


quired. © For the Angle, C A B, which is meaſured 
: by the Arch BC, 1 is an Angle of s 


a 


EN . 
1 


10. 5 5 BAC heing an, to find how 
many Degrees it contains. 
Rule. With your Compaſſes take the Length of 
the 28 - 60 tots your Scale. Then ſetting one 
F C Poot of them in 
A, with the other 
| the Arch 
— C, — is 
the Arch compre- 
hended between 
| | tze two Legs AB, 
AC * if needful. Laſtly, take with your 
Compyles the Diſtance BC, and applying it to 
your Line of Chord on the Scale, you'll find how 
many Degrees the Arch BC. contains, and conſe- 
quently the Degrees of the Angle B A C which was 
required. 


11. Three Lines æ, y, and 2 being given, BP ct 


n muſt ry e than the 
| " Rule. 


7 


@ © aA.Sa at G4 6&3. aA. fo. Mit. 


N 
- ® 
, 


of them, and ſer them on the indefinite Line, as 


Tt ABC is that required. 


= 


Rule. Ss CT RT oe dei *. N 5 1 
wich your bein i ake anther W. e . . 
ſetting 3 in one End of the Line x, 4 
with . 22 and ain with #7. 
2 . the Len other 9, — 
Foot of them in A, the other End of the Line x, and 
with the other ſweep the Arch F G, which will cut IM 
the other in C; laſtly, join CAmd 1 and 8 4 
PPE CA B is that require. 5 3 


Fr 


12, To make a Tri having -one of its Legs 
of any Number of equal Parts (ſuppoſe 160), and one 
of be Angles at that Leg 50 Degrees and the other 
44 Degrees. 

Rule. Draw an indefinite Line E D, then take off 
the Line of equal Parts with your Compaſſes 160 


B C; then (by Prod. g.) draw B A making the Angle - 
ABC of 50 w— 1 the ſame, v from & 7M 
the Line AC, making che Angle ACB of 44 Degrees 
which two Lines will e welt _ 


44 Geometrical Problems. | 
13. Upon à given Line AB to make a Square. 
Kue. Upon the Extremity A of the given Line 
AB, 1 r e A C (by Prob. 4.); then 
Hein take A C equal to A B, 
and with that Extent; ſet- 


| 'D. ting one Foot of the Com- 

= wo * paſſes in C, ſweep with 

of 0 the other Foot the Arch 

ö 1 50 H, then with the ſame 

EExtent and one Foot in B, 

Woith the other ſweep the 

B Arch E F, which will 

„ meet the former in ſome 

Point P; laſtly, j Jene and D, D and B, and the 
E - r 12 hy Square required. 

On a given Line AB to draw a Rhomb that 


| wait hade one of it's Angles equal to any Number of 
Degrees, ſuppoſe 60 Degrees. 
"Rule. From the Point A of the given Line AB I 
the Line AC, making the Angle CA B of 60 Deg. (by 
"38, Prob. g.) then take A O equal to A B, and with 
that 9 fixing one Foot of the Compaſſes i in B, 
J with, the other deſcribe the Arch G H, and at the 
8 ſame Extent fixin 'one Foot of the Comp aſſes in C, 
With the other dleſcribe the Arch E F cutting the 
former in D; laſtiy, join C D and D B and the Fi. 


gure A CDB is that bono 


1 | 15, Given 


Geometrical Probe. 1 


16. Given two Lines x and 2, of theſe tuo to thake 
a Rectangle. 
Rule. Draw a Line, as A B, equal in Length to one 

of the given Lines x, and on the Extremity A of that 
Line raiſe a Perpendicular A C, on which take AC 
equal to the other Line z ; then take with your Com- 
paſſes the Length of the Line A B, and at that Extent 
fixing one Foot of them in C, with the other ſweep _ 
the Arch EF; and alſo taking with your Compaſſes 
the Extent of the Line A C, fix one Foot of them in B 
and with the other ſweep the Arch G H, which will 
meet the former in D; laſtly, join CD and B P. and 
the Figure AB D C will be that required. 


A — — — | 
16. Two Lines x and æ being given, of theſe to 
form a Rhomboides that ſhall have one of n 5 
any Number of Degrees, ſuppoſe 30. 75 

Rule. Draw a Line A B equal in Length to dne of 
the Lines as x, then draw the Line A C, making _ | 
the former the Angle B AC equal to the propoſed 
ſuppoſe 50 Degrees, and on that Line take AC equal 
to the given Line z, then with your Compaſſes. take 
the Length of A B, and fixing one Foot in C ſweep. 
the Arch EF; alſo taking the Length af A 
and ſetting one Foot i in B, with the other ſweep the 


Arch 5 


4 ' 
P Ty 
< J 0 
. o 
. 
* 


- . 4 A | " 
11 
- : p 8 6 % 
* 
i Arch GH, W hich W il cur the form el "+ D ** + » 
c ; ' ? | — * 
= * 8 % . 
a . , * 
" * 1 
2 : 
— — — — 
N 3 


| join CD and DB, ſo the Figure ACDB will be that 


Ts required. 
* 8 RCT. n. 
3 Of Plai TRIGONOMETRY, Right nd ue 
| "Angled. | 


JEAIN T RIGON OMET RY is that Science 


3 either 0 e ath- 


| 2. therefore 'Frigonometry is commonly divided 
Into two kinds, 912. Rettangular a car 
Nee e TIS. 

| 3 any right-ang riangle as A | 

= - enuſe be made the Radius, and with that a 

E , Circle be deſcribed on the one End A as a Centre; 

| then'tisplain that BC will be the Sine of the Angle 

BAC 21 r 21, 5 Set. n and if with the ſame 


3 * x 
- ” — * 1. * 
=” * * 


* n i 
Diftance, and on B 2 a „n aft 4777 
Centre, a Circle be de- NP... - 
ſcribed, tis plain that 
A C will be the Sine of 
the Angle ABC; there- 
fore, in general, if the 
Hypothenuſe of a right- 
angled Triangle be made 
the Radius, the twoLegs Tae OT 
will be the Sines of their e 

4. If in Me acted Triangle DEF, one of 
the Legs, as D F, be made the Radius, and on the 
Extremity D (at one of the oblique Angles, dr. 
that which is formed by the Hypothenuſe and the 
Leg made Radius) as a Centre, a Circle be deſcribed z 
tis plain, that the other Leg E F will be the Tangent 
of the Angle at D, and the Hypothenuſe D E will be 
che Secant of the fame Angle. | | 
(by Art. 24, 25, and 67 of Sets. I.) 
The fame way, making the Leg 
EF the Radius, and on the Cen- 
tre E defcribing a Circle, the 
other Leg DF will become the 
Tangent of the Angle at E, and 
the Hypothenuſe D E the Secant 5 
of the ſame. | | 
5. It has been al 


already ſhewn, at Art. 74. of Sed. I. | 
that the Chord, Sine, Tangent, Sc. of any Arch, or 
Angle, in one Circle, is proportionable to the | 


Sine, Tangent, Fc. of the ſame Arch in any other bi {8 


Circle; from which, and the two foregoing Articles, 


gonometry naturally follow. 1 5 
6. Since Trigonometry conſiſts in determining 


the Solutions of the ſeveral Caſes of rectangular Tri- | EY | 


Angles and Sides from others given, there ariſes yari» 


ous Caſes, which are ſeven in rectangulat and fix. in 
oblique- angular Frigonomett7. = | 
40 e 


ON "I 2 
| We hl ow proceed to the Sohne ofthe c. 
Caſes of, 8 Trigonometry. RN 


en 8 E 15 
The 411 ſis one of the Logs given, to Find the 


obo Lo 


Example. In the Triangle ABC right-angled at 
B, ſuppoſe the Leg A B, 86 equal Parts, fas Feet, 
Yards, Miles, &c.) and the Angle A 339, 40' re- 
quired the other Leg-BC in the ne Parts with 


4 


3 2 1 the other * Legs will be the Sines of their opp9- 
4 C, and CB the Sine 2 A; now ſince (by Art. 74. 


Geometrically. 


Draw AB equal to 86, from any Line of equal 


Parts, then (by Prob. 4. of Sec. I.) upon the Point 
B, erect the 21 


B C; laſtly, from the Point 
A draw the Line A C, 
with AB an Angle 

equal to 33®, 400, and that 
Line produced will meet 

4 : BC in C, and fo conſti- 
B--: tute the Triangle. The 


1 of BC may be 
» found by taking it in your 
323 HIER Eng i.--” Compaſſes, and applying 

oth ame Lin foul Par that A B was taken 


2 
y Calculation. Eee 


b niaking-the 0 Radius 


| Hte Angles (by t. 3. of this) viz. A B the Sine ot 


1 


- 
x 
— 
. 
” y * 
. 
" 9 pe 
: o 
* 2 3 : 
* Pw” : : 
= * 8 * 
2 -% * 
5 = 
- & s q | : 
” $2 4 . "IT 8 "ow vey is 16 * 
= 2 1 
n 2 25 * 4c FT 


of Se, L) the . Tangent, Sc. * Ane 


Plain 7 A enonetyy. 


one Circle. is proportionable to the Sine, Tangent, 5 
Sc. of the ſame Arch in any other Circle, tis plain 
the Sines of the Angles A and C in the Circle de- 
ſcribed by the Radius A C, muſt. be proportional to 
the Sine of the ſame Arches or Angles, in the Circle, 
that the ſecond Table at the End of this Book w. 
calculated for; ſo the Proportion for Ending BC 
will be 
'S c ABIS, A: BC; 


i. e. as the Sine of the An gle C in the Tables, 1s to 
the Length of A B (or Sine ＋ Cin the Circle whoſe 
Radius is A C) ſo is the Sine of the Angle A in the 
Tables, to the Length of B C (or Sine of the ſame 
Angle in the Circle whoſe Radios | is AC). 


Now the. Angle A being 33®, 40', the Angle — 


mult be 560, 20' (by Art. 61. Cor. 2. Sect. I.); there- 
fore looking in the ſecond Table at the End of this 
Book for the Sines of the two. Angles, and in the 
firſt for the Logarithm of 86 the given Leg, we 
ſhall find by proceeding according to the foregoing 
Proportion, (and by Prob. 3. in Art. 71. Se. I.) that 
the required Leg B C, is 57.28; and the Operation 
wr Teal as follows : | 
e 26 | 
9.24380 8, A 33%, . 75 
11. 67830 | 
TY 9.92027 S, C 56%, 20f 3 
„ + JH: 
_ ' 1.75803 BC 57.28 . 


2dly, Making AB the Radius, tis plain BC, the 
Leg required, will be the Tangent of the given 


Angle A (by the 4th of this), and ſo. the Propor- 


tion for NG BC, when AB is made the Nan % 


” 2 
1 hw” 
= = 
— 7 
I*. : 
. — * 9 
N 8 1 — I * 
oy > *. ” a= 
* 2 - = 
d = 
. * % - 3 
25 3 . 4 4 - . p g 
* 4 "= " = = 
* f * . 7 ; 
* 0 
- 
j z© 3 1 
" 


" nne AB BC 


i. e. as the Radius in the Tables, is to the Tai 8 
of the Angle A in the ſame, ſo is the Length of. : 
'N 855 4 = E =; ( : Y 


7 "1 
— * , 
"A 4d. G 
: 
a 


88 5 Plain Trigo | 
dong gry: b he len B Gas 
| t of A in the Scheme; therefore looking in 


— F g Pro- 
portion, and proceeding with them ET to that - 
Rule, we ſhall find BC to be 57. 26 46 and 

re . 


9.82352 T. A 33. may 
1.93450 AR 3 8 | 
1 75802 A 
10. 0000 Rad. 00 


1. 5.75808 BC 3746 | 
Laſtly, by BC, the Leg required, the 
Radius, 'tis — that A B will be the Tangent of 


W 
| follows: 


b 1 T. C: R: AB: BC; 
* = 1. e. as the Tangent of C 5055 20 10,1 17648 


7 * 2 5 - cer - * 900 - 10,00000 
is the Length Aa 1.93450 

1 * 93450 

10. 17648 


| to the Length of BC - . 1.75802 
CA 8 E 2. EY 


\ The Anglo and ou of the le gion, s fd the 


— In the Triangle ABC, ſuppoſe” A'B 
124, and- the Angle A 34®, _ conſequently. the 


Angie C 559, 40, uired the pothenuſe A C ia 
the ſame Parts n oY 
Geomeiricaly. 


Le ee, 
 Geometricalh. 
This Caſeis conftry- ON EI Sel Ky : f 


»1 ow the ſame Man- 3 


ner with the former, and _ 3 
the Hypothenuſe A C is 3 


found by taking its. 

Length in your Compaſ- *, 

TH IO PINT Et K. [4 ER 

the ſame Line of equal 8 2 
Para you took A B from. „„ *. ee 


By Calculation. . 9 4 

11. By making A C the Radius we fhall von the _— 

following Proportion for finding A C, vx. 1 
55 $T:R: AB: AC 


i. e. as the Sine of c ' 659, 40 9.91686 

is to Radius 90 = 10.00% 

HBAB - 144 3800 * 
8 150.2 . - 2.17656 9 


2dy, Making A B the Radius we have this Pro- To 4 
portion, vig. 9 98 
R: Sec. A: AB: AC. 


| 1. e. as Rudis „. a] 90⁰ — n E 
is to the Secant of * 8455 5 — 10,0831 
fois A8 = 14% - ..2-090343 
to A C - --: 2 2.17656 J 


This may be done without the Help of the Se. IF 
cants; for ſince (by Art. 75. Se. — R: Sec.: = 
Co-S;R; therefore the former * — - 


come 
co-8. A: R: AB; Ac SO 
„ S 5 


52 . Plain 7 rigonometry. 155 

i. e. as the Co- Sine of A 342 , 20 9.91686 
is to the Radius ,- - 90 _ - 10.00000 
. - <= 99342 
TW 2150s - 2:17 656 


EF); : Making B C the Radius, we have the follow- | 


ing Proportion, viz. 
T, C: Sec. C:: AB: AC; 


7. e. as the Tangent of C 559, 40“ 10. 16358 
is to Sec. C0 —— 55%, 40“ 10.24872 
o As „ 124 2.09244 
A 150.2 = 2.17656 


This likewiſe may be done without the Help of 
ce for ſince (by Art. 75. Se. I.) T.: Sec.: 
8, : R; therefore the former Analogy will be reduced 


to this, viz. 
| S,C:R::AB:AC 


where no Secants appear; and as it coincides. with 
that in the firſt Suppoſition of this Caſe, ſo we ſhall 


not repeat the Operation, 
CASE: 3 


The Angles and n given, to find eit ber of 


the Legs. 
' Example. In the Triangle A B ©, ſuppoſe the Hy- 


2. A C 146 equal Parts, and the Angle A 
9, 257, conſequently the Angle C 539, 355 re- 
a the Leg A B. | 


| Geometrically. 


ATE the "I AB at Pleaſure, and nk the 
Angle B A C equal to 360, 25 (by Prob. g. Se. I.) 


* take AC equal to a from any Line of equal 
$5 8 ; Parts;. 


Ke os 8 : SE. 3 


Plain Wipe | 53 | 


Parts; laſtly, from the Point C let fall the Perpendi- | 
cular C B on the Line A B. So the Triangle is con- 


| ſtructed, and A B may be meaſured from pu Line. 


of equal Parts. 


A, 


57 Calculation. 


1, Making AC the Radius we ſhall have the 
following A e MZ. - 
| R. 8, Ci A C: AB; 


te. 40 Radius . 902 2 10:.00000 
is to the Sine 9 53%, 35 = 9.90565 
Lb 0 OE by _ = 2.16435 
OBI beg: 117.8 1 2.07000 


24ʃ ly, Making AB the Radius, we have "the follow- 
ing FI pix. 
Sec. A: R: : A c: AB; 


- 
Sw. 0\ 


i. e. as the Secant of KA =" 369, 25' 10.09435 


is to Radius - - - 909 - 10.00000 
ſo is A 146 216435 
to A8 117.5 2.07000 


This may be done without the Help of Secants, for 


ſince (by Art. 75. Seti. I.) Sec.:R::R#Co-S; 


therefore the former {es may be reduced to 


F z R : 


54 | Plein T. nume 

| R:Co-S, A::AC:AB- 
which i is the ſame with - Proportian in the firſt Sup- 
poſition. - 
diy, By ſuppoſing B C the Radius, we have the 
lowing Proportion, viz. | 

,-. Sec, l, Got AC:AB; 

i. e. as the Secant of C 53, 35 10. 22647 
is to the Tangent of C 539, 35 10.13212 


ſo is AC - - <>, -- 146 .- 2.10435 
to AB - 11% - 2.07000 
ATE TT 


7 ; 


5 The two Legs being x iven; to find the a ples. 
Example. In the Trang le ABC, fuppals ABg4 
and B C 56, required the gen A and C. 


Gtometritdlh. 


Draw AB equal to 94, from any Line Ry 
Parts, then from the Point B raiſe B C, perpendicu- 
lar to A B (by Prob. 4. See. I.) and take B C, from 
the former Line of ual Parts 
equal to 563 y, join 
the Points A and C with the 
7 ſtrait Line A C, ſo the Tri- 
angle is conſtructed, and the 
Angles may be meaſured by 


Prob. 10. Seti. I. 
By Calaalhtin. 1 25 
* Suppofing A B the Radius, we have this A- 

Halogy, VIZ. 
A B: B C:: R: T, A; 


1. c. = AB - -,,- | 6. -- -- - 1.92831] 

is to BW -, - g6 = + - 1.74849 
ſo is the Radius go? - = 10.00000 
to the Tangent of A 30% 47 9775p 
| | | A 


2 | Plain 83 
140 n B C the Radius, we have Fa Pro- 


portion, via 
e eee 56 
ista A N. 94 
ſo is the Radius 5 4 


'CASE. «lt 


the 


an the Ops D and F. 
Geometricaly. 


Draw D E equal to 83, from any 1 of 


BC: BA:: R: T, C; 
- 2 1.74619 


to the Tangent af G 59 als 


> 


? 111; LISTS. - 


Angles. - 
Example. In the Triangle DEF, pe why 
Leg DE 84, and the Tg yr OY 


4 . 


10. 00000 
= e | 


The Neeb. aud one of the Legs giom, fad 


equal 


Parts; and from the Point E raiſe Aenne 


E E, then take the Length of 
DF 126, from the ſame Line 
of equal Parts, and ſetting one 
Foot of your Compaſſes in D, 
with the other croſs the Fer- 
pendicular E F in F; laſtly, 

Join D and F, ſo the le 
is conſtructed, and the Angles 
may be meaſured FF Prop. 10. 
_ 5 | 


ft, Maing DF the Rd, we ve ths Pro- 
'DF: DE: R: :S, Fs | 


* wi E 4 


— 


+ 


5 5 Plain rene. 8 
n 2.10037 
is to DEE 82 3 5391988 
ſo is the Radius - '- go? 10. 00000 
to the Sine of F 41, 12 9.84671 


eth. By ſuppoſing DE the Radius, we have the' 


eng Analogy, viz. 
| "JAE tho : R: Sec. D; 


i.e as DE - + -' 8g -- + - 1.91908 
is toDF - - +- -. 126 - 2.10037 


* 


ſo is the Radius 90 10. 00000 
to the Secant of D. - 487, 48” - -- -10.18129. 


This may be done n the Help of Secants, 
* ſince by Art. 75. Sect. I. R: Sec. :: Co 8, : R; 
therefore the preceding Analogy will become this, 


VIZ, 
DF: DE: ;R: Co-S, D 


in which no > Secanmts FY appear ; and it plainly coin» 
cides with the Proportion ene n therfaeft "_ 


poſition. * | | 
| | CASE. 6. 1 r 


T, he — Legs given, to find the Hypothomsſe. 
Example. Im the Triangle AB D, ſuppoſe the Leg 
| oh K ee D, 56, 8888 the n / 


mn Geometricaly.. 


The Conſtruction of this Caſe is performed the | 
fame Way as in the fourth Caſe, and 


We * +. the Length of the Hypothenuſe 
ft A is found by taking it in your 
A B. Compaſſes, and applying it to 2 


ſame Line of equal Parts, that 
two * were taken from. 


T * 
Plain eee. : 57 


\ 


2-5 "<p Gable)! 

77 "This Cale being a Compound; of ;the ö. and % 
Caſes we muſt firſt find 3 Angles by che al dn 
B- DBR T. A; Lad 
i. e. as the Leg AB —— „„ „ 
is to the Leg DB - > 36 = 1.74819 


ſo is the Radios | - go? - 10. 00000 
to the Tangent of A 419, 2 994201 


Then by the 2d caſe we : find "Gs  Hypotenule 
WA ny £14). 


8, A: R: BD AD; 
1 as the Sine of A TX SS 8 


4. 0; | 


is to the Radius - - 90 - 10.00000 
. fois the Leg BD - - + $6... - 1.74819 
to, che Hypothenuſe AD 8 £3 05 1 92965 


This Caſe may alſo be ſolved after the following 
Manner, viz. 
From twice the Log, of the greater Side A B 3.61236 
ſubtract the Log: of che leſſer Side B - 1.74819 


and there remains <= 186417 
the Logarithm of 73.15; to which adding the leſſer 
Side B D, we;ſhall have 189.15 whoſe Log. is 2. 11093 
to which add the Log. of the lefſhr _ BD 1.74819 


NT bo Ie as. + + 


and the Sum will be - » = 3.85912 
the half of which is 12 3 92956 
the Logarithin of the Hypo thenuſe required. 

Or it may be done Ws adding the 8 of the 
two Sides together, and taking the Logarithm of 
that Sum, the Half of which is the 1 of the 
Nypothenuſe required; thus in * preſent Caſe: BF 


* 
% * 
— * 


I ib 

58 Plan m i . 
the Square of A B (64) is - - 4096 
the Square of BD (56) is - - - 3136 


* — —-— 


de Sem of theſe Squares, i: 5232 
the Logarithm of which, is 2 3.85926 
the Half of which, is = — 1.92963 


the Logarithm of 85. 05 the Length of the. Hypo- 
en required. 


8 CASE 7. 


| The Hypothensſe and one of the Legs given, to find 
be oabe- Leg. © | 

EIT In the Triangle B G D, ſuppoſe the 
and. te Hy pothenuſe BD 142, re- 


G 8 
= quired the de Ly Db 
Gedmetricalh. 


1 0 Conſtruction here is the fame as in Caſe 5th, 
_— it TING W given ; and the Leg D DE i 


COT. 
. 


J 
208946660 * «as 


8 


* 
* * 
—.—2.— 


found * kite 155 beg in your and 
applying that to the ſame Line 2 equal Pars, the 
By 


others were taken from: 


. = 2 on IS Th ta its 


8 


8. 


Plan Trigonometry. = 59 
By Calculation „ 
The Solutiog of this Caſe d epends upon the 1f 
and z#b, and fifft we muſt nd 0 the * 12885 
by Caſe $6 thus : | 


DB: BG: R 5, D; 


7. e. a8 the Hypoth. DB 142 . 15229 5 


is to the Leg BG 87 — 1.93952 
fo is Radius - - - - 905, 10. 00 
to the Sine of P —— 37% 47 978723 


Then by Caſe ths we find the SOS. required 


thus: 


/ 


R: 8, B:: BD: DG, © 


i. e. as Radius - - 900  10,00000 
is to the Sine of B - 529, 13  - 9.89781 
ſo is the Hypoth. D "+ 20-7 2.322% 
to the Leg D G e 2.05016 


The Leg DG may allo be found: in the folowing 
Manner, viz. . Ke Bk 
To the Log. of the Sum 
thenuſe and given Leg, vix. 229 — To}. 2.35984 
add the Log. of their Difference, viz. 55 1.74036 


and their Sim iss 4. 1000 
the Half of that is - 2.05010 
the Log. of 112.2 the 917 required. N . 


Or it may be done by 
given © from the Squ 
and the quare Noot I Remainder the Leg 
Een thus in the preſent Caſe: | 3 

e 


raking the Squ Square of the. 


| | | * | | ; | " N | | ” 
the Square of A B (64) is 4096 
the Square of BD (560 is 3136 


I mite Sem of theſe Squares, is =. wiz + 7232 
de Logarithmof which, is - 2 4.8925 
"the Half of which, is 1.92963 


the eee of 85. og the Lengih o of the. * 
en required. _, _. 


75 9.0 | 0 2 E. 7 
. Bealee ond one of the s given, to d 
tbe orber Leg. Las 


; ww 5, In the Triangle B G D. Appel the 
8 and. bf, Hypothenuſe BD 142, re- 
we che 8 D | ri 


3 OY _ Germetricaly.. 


c dit here is the ſame 2 


| = *. 1 * N given ; and 
u 16 11a 15 | 
. | * 2 
8 'T; ; | 3 . *©D , 
15 Ci 2 12 5 4.8 
1 [ | if | 
s 5 
* 
. 
% 1 4 
2. * F 
2. ; SE 7.44 
| B OI . 1 97 YN 
| 3 * 3 2. i 
1 ese 7 


UE 
1 


found 17 wkvg 1's Length in your 
applying that to the fame Line 2 e Pars, the 
orhets were taken from | 


* %, RT, 


£1 — 


* 


Flas Triganonenry 
e 1 e 
The Soluti * this Caſe depe nds upon the 1 
and 575, and we muſt find the er 19585 
by Caſe 5th thus: c 
DB:BG: R 8, b. 


7. e. a8 the Hypoth. DB 8142 8 RA 2. 15229 - 
is to nas 147 98 87 1093932 


1 fo is Radius * 90 od, 8 10.0000 
. 0 . the Sine of D EOS ag 379 , 47 * 9˙78723 1 
e f , 
: 3 rang ee | 
| pa 
n, £ "A as Riel 2 12 8 . Helen 10 2 a 
1s is to the Sine of B — * 9.35 78 ; 
{> is the Hypoth. DB 143 14577 


to the leg D G "© ag 112.2 - - 3 ä > 3 
The Leg DG wer alſo be Toand in the following | wal 


g als Log" g Shin; of aa Hypo 
To the Log. of the Sum 

thenuſe and given Leg, vis. 229 . 135564 

add the Log. of their Difference, 05 55 1. 74036 


and their dum is 4.1002 
the Half of that is - - 305010 


— 


the Lag, of 1 12.2 the Leg „ W 
or it may be Gone by takin es Square of the 
giren Leg from the Square E ponente 
and the ſquare Noot of the Remaindes is tie Leg 
e the prevent C.. 6 


The 


n 


4 F 
* 
7 


N \ | . oy W 4% 46 en 
60 Plan Trigonometry? > 


The Square of the Hypothenuſe 142, is 20164 | 


the Square of the Leg BG 87, is - — - 7569 


the Difference of them is - += - >» 12595 

whoſe Logarithm iss - - 410020 
and half: of that Logarithm is 2. 5016 
which anſwers to the Natural Number 112.2 the 
Leg required. 


Thus we have gone thro' the ſeven Caſes of right- 
| angled Plain 7 rigonometry, . from which we may ob- 
erve; 
1. That to find a Side, when the Angles are Si- 
ven, any Side may be made the Radius. | 
2. To find an Angle, one of the given Sides muſt 
of Neceſſity be made the Radius. | 
We now proceed” to the Solution of the ſix Caſes 
of oblique-angled Plain 7 rigonometry, in order to 
which we muſt premiſe the following, Theorems. 
Theorem. 1. In any Triangle, the'Sides are propor- 
tional to the Sines of the oppoſite Angles. Thus in 
the Triangle A B C, I ſay, AB:BC;:S,C:5S,A 
98 . AC 8 C: 8, B; alſo AC: BC:z5, 
A. 
| Demonſtration. Let the Triangle ABC be in- 
ſcribed. in a- Circle; then *tis plain, from Art. 66. 
Seck. I. that the Half of each Side is the Sine of it's 


oppoſite Angle, but (by Art, 74. Se#.1.) the Sines - 


ehen Angles in Tabular Parts, are proportional 
PW of the ſame 
e NES in any other Meaſure; 
| therefore in the Triangle 
AB C, the Sines of the 
Angles will be as the 
Bn Halves of their oppoſite 

15 Sides; and ſince the 
1 as a Wholes, it follows chat the Sines of 
the Angles are as their oppoſite en, x e. 8, C; 5, 
r BC, Sc. Ar 44 21 


5 ED | me 


— 


DD YO OY ORF SS 0 OPT IT 


| Angles B A C, ABC, at the Baſe, is to the IE 


Alſo draw A F perpendicular to E B or parallel to DB, 


Baſe BACand ABC. 
_ CEB, or CBE and ABE, and therefore equal to the 


% A Ä W® | VE IDE. WORD © 


Tbeor. 2. In any Triangle ABC canton any. of - 
ies Sides as AB the Baſe, and the other. wo AG, | K 


B C, the Sides) the Sum of the Sides will be to their 
Difference, as the Tangent of half the Sum of the 


of Falf the Difference of the ſame Angles. 1p, 
Demon. With the longeſt Leg CB as Radivs, — - 
in the Centre C, deſcribe a C 8 the ſhoner - 
Side A C (produced on | 
each Side) in the Points 
D and , draw the 
Lines EB and DB which 
(by Cor. 4. Art. 63. 
854 I.) will be perpen- 
dicular to one another; 
draw alſo A H perpen- 
dicular to B D and con- 
ſequently parallel to EB. 
Therefore (by Art. 37. 
$2; I.) the Angle B ED 
will be equal to the Angle D A = and by 4 Art. 26; 
Set. I.) the Angle A B E equal to the Angle B A H. 


and conſequently the Triangles A F E and A H D 
will be ſimilar. Then becauſe. CB is equal to C.D © © 
or to CE, therefore A D will be the Sum, and AE 
che Difference of the Legs AC, BC: Likewiſe (yy 
Art. 60. Sect. I.) the Angle B CD is equal to the 
Sum of the Angles BA C, ABC, and therefore (b f 
Art. 63. $e.1.) the Angle BED, or it's Equal DAH, 
will be equal to half cog Som. of the Angles at the 
Again (by Art. 60: Sal. I.) 2 = 
the Angle BA C. is 5 to the Sum of the Angle 


Sum of the angle ABC, and twice the Angle ARE, 
and therefore half the Difference of the Angles at the 
Baſe will be the Angle A B E, or it's Equal B AH. 
But in the right- angle d Triangles AHD, AHB, 


DO Plain Trigonometry. 


alſo if from E C we take E B, the OT 


making A H Radius, the Legs D H, 11 Bil 
Ar. 4. of this Set.) be the Tangents to the An 
DAH, HA B, or to half the Sum and hal the | 
Difference of the Angles at the Baſe; becauſe A H 
is parallel to E B and A F to H B, therefore A F is 
equal to H B, and the Triangles A H , AE F are 
fimilar, and conſequently (by Art. 73. Set. I.) 
AD: AE:: DH: A For HB; that is, A D, the 
Sum of the Legs ACand CB, is to AE, the Diffe- 
rence of theſe Legs, as DH the Tangent of half the 
Sum of the Angles at the Baſe (the Radius being A H 
is to B H the Tangent (belonging to the ſame Kade 
of half the Difference of theſe Angles, and therefore 
(by Art. 74. Set. I.) as the tabular Tangent of half 
the Sum of the Angles at the Baſe, to the tabular 
Tangent of half the Difference of the ſame Angles. 
Ther. 3. If to half the Sum of two Quantities be 
added half their Difference, the Sum will be the 
greater of them, and if from half their Sum be ſub- 
tracted half their Difference, the Remainder will be 
the leaſt of them. 
Demon. Let the two Quantities be repreſented by 
the Lines A B and B C (making one continued Line) 
whereof AB is the greater, and BC che leſſer. 2 
. the whole Line A C in E, and make A D equal to 
BC; then 'tis plain AC is the Sum and DB the 
Difference of the two Quantities, and A E or EC 
their half Sum, and E D or E B their half Difference. 
; Now'if to A E we add E B, *tis plain the Sum will 
be A B, that is, if to half the Sum 3 
Difference, the Sum will be the greater Quantit 


B C, that is, if from half the Sum we take half the 
Difference of two Quantities, the Remainder will be 
the leaſt of them. 


o 
9 * * 8 87 - 
4 — — — N 
* * ” „ 14 $- 4 2 a x 
N 8 - 0 4 us 0 
| D | | ) B | | | 
* ; * - 


Theor. 


AG will be the Diffe- 


rence of the Segments AD, BD. Draw the Chords 
BE, FG. Then in the Triangles B A E, GAF, the 
_ Angles AB E, GFA, are e . Cor. 2. Art. 6 

Sack. I.) and the Angle BA u winks pots 


1 = * 
* . 
Pg = # « 


* 


Triangle A BC, let a 
rbb. In any Trangle A BC, ter che fongut 
Perpendicular C B. 


the e Angle C, let fall the 
which will cut the Baſe into the Segments A D, BD, 


then the Baſe A B will be to the Sum of the Sides A , 


and B C, as the Difference between theſe Sides 1s to 


the Difference berween AD and BD the Segments of 


the Baſe. 


Demon. With the longer Side C B as a Radius: * 
the Center C, deſcribe a Circle, me Bn the m_—_ 


Side { produced both 
Ways) in the Points E. 
and F, and meeting A B 

in G. Then 
AE will be the Sum 
and A F the Difference 
of the Sides AC, BC. 
Likewife fince (by Art. 
64. Sec. I.) GD is 
equal to B D, therefore 


G AF, (by Art. 33. Se. ID ee 


Angles A E B. AGF, muſt be equal, and ſg the Tri- 


angles A B E, A G F ſumilar; conſequently (by 


Axt. 53. Seti. I.) AB: AE: : AF: AG; chat is, 


A B the Baſe is to A E the Sum of the Sides A C and 


CB, as A F, the Difference of theſe Sides, is to A G, 
the Didference «> the Segments of the Sale: 7 | 


4 


CASE . 


In any wy oblique-angled Plain Triangle; two Sides, 2 iy 
on Angle oppoſe to one of them, groen, to fad ths dhe 


1 " 
* 
0 „ 
- 
hs , * . 
N 1 
* 


ge oppoſite to the other. 


* 


1 = 
Ls. © | 


* 


85 Plain 0 1 
Example. In the Triangle A B C, W A B 
ok; BC 84; and the Angle C, oppoſite to BA, 
5 wy required che Angle A oppoſite to BG. 2053 


f $5» 1 Av 
055 ** Geometrically. - E 


Draw the Line A C, and at any. Point of i it, 8 
1 C, make the Angle C equal to 860, 30 (by 
Prob. g. Set. I.) B. 
take C B equal to 
84; and with the 
Length of 156 (ta- 
ken from the ſame 
Line of equal Parts | 
with CB) in your Compaſies, fixing oi one Foot in B, 
with the other croſs AC in A. Laſtly, ; * A and 
B; fo the Triangle is conſtructed, and n 
Angle A 3 be meaſured by Prob. 10. See. 1; 2 


„ 


By Theorem 1. we have the following Proportion 
for finding the Angle A, viz. 
| AB:S,C::BC:S,A; | 


6 i. e. as the Leg AB - - 1569 - 2.19375 


% = 
5 5 
— 4 * 


— >. ot 


zs to the Sine of it's ſite Angle C, 
560, 2 phe Po 3 "S 'Þ 9.92111 
bo ls the Leg B C WITS: "+708 84 - 1.92429 
FA 53047-9012 ere 11.845339 
e . 
to the sine of i it's OPP. Angle A 269, 3 To 9.65229 
; 57 © A S E 2. | 
The Angles, and a Side 3 to one of then, given 
to ed a Side be te to anather.. wy 


apxample 


Plain Trigonometry. 68 
Example. In the Triangle H B G, ſuppoſe the 
Angle H 469, 15, and the Angle B 54 „ 22, con- 
ſequentiy the Angie G 790, 23 „ and the Leg HB 

1255 a H G. 


cnenicaly. 
| Draw. HB 125, from any Line of cqual Parts, 
and make the Angle H | 


469, 15', and B 54%, 22', ” —_— 

then produce the Lines HG : 

and BG *till they meet one 

another in the Point G; fo 

the Triangle 1s conſtructed, 8 
| and H G is meafured dy H4 'B 
4 it's Length in your — 
| Compaſſes, and applying it to the 3850 Line equi 
8 Parts that FEB iras taken Front. | | 
Soo IH Calculation, 2 * 7 
k By the firſt of the preceding 1 we have b 
7 this Analogy for finding H G, viz. 
a 4 & +: 8, G: HB :: 8, B: HG | 
5 i. c. as the Sine of G - 799, 23 9.99250 4 
1 is to the Leg HB 123 2.09691 . Þ' 
ſo is the Sine of B - - 54% 22' 9.90996 
8 2 5 e 22 Ea a CY 1 UP? | 
2 • 92 * Pe — = aa ks XS _ 
” Two Sides Ie my to one _ them given. 
7 to find the third Side. 

Example. In the Triangle KL M, ſuppoſe the Side 

K L126 equal Parts, and K M 130 of theſe Parts, 

m, and the Angle I. (oppoſite to I 63%, 200, e- 


er the Side M L. 


66 


Plain Trigonomet 7 7: | 


Geometrical. 


| The N Conſtruction of this Caſe; is the - 


2 


— from. 


ſame with that in Caſe 1. (there be- 
ing the ſame Things given in both) 
and the Leg ML may be meaſured 
by applying it to the ſame Line of 
equal Parts * the other two were 


By Caleulation. 


The Solution of this Caſe depends upon the two 


ing, and firſt. we muſt find 5 other duo 


Angles by Caſe 1. thus; | 
r MK: 'S,L::KL: 'B, M; 


i. e. as the Side MK 130 — 
is to the Sine of L' - 63 20 
ſo is the Side KI. 126 * 
to the Sine of M , x 


Then by C. we find dhe required Leg ML 


| thus 


2.11394 
9.95116 
2. 10037 


9.93759 


; $:--50 


8. L.: MK: : 8, K: ML,; 


5 as the Sine af L. — 63% 20 


- 20 Sides and the contained 8 given, to fund the 


| auler 00 Angles. 


— 


WD 7 Wre. 


le. 


x, "Plas Trigongmeny. „ 4 

Example. In the Triangle A CD, ſuppoſe AC 2 
103, and AD 126, and t TR 54, 30%, re- 4 
quired the Angles C and D. 


; Geometricalh. 


"Draw A D 126 equal Parts, and make the Angle | 
A, 54. 30ʃ5 then ſet 103 equal Parts from A to C. 
Laſtly, calle and D; and o the Triangle is on- 


ſtructed, and the Angles * So D may be meaſure 
v7 the Line of Chords. | 


e By Calculation. n N = 


The Solution of this Caſe depends upon the ſe- 
cond and third of the preceding - Theorems ; and 
firſt we muſt find the Sum and Difference of the 

Sides, and half the SO. of the unknown Angles. 
Ge gh \ 


1 - - 


the Leg AC is - 8 „ „ 103 . 3 


their Sum i „„ 419 
and their Difference is” = = - = 23 
the Sum of the three Angles A, D, ad Ci is 18092 

the Angle A is Fel Il ONES 549, 3& 


ſo the Sum of the Angles, C and D will be - = 1259, 30 F: 4 
and Half their Sum is 620, 435 
| F 2 | : 


: - , 


>. 


© 1 | Plain Say: 


Then by Theorem. 2. we have the following Pro- 


portion, viz. 
as the Sum of the Sides A D and A C 229 2. 35984 
is to their Difference — 23 1.36173 


ſo is the Tang. of half the Sum 
olf the ar ee Angles - lens, 45 - 10. 28816 
to the Tang. of half thei Diff. 11®, 2/ - 9.29005 
No having half the Sum and half the Difference 
of the two unknown Angles C and D, we find the 
Quantity of each of them by Theorem 3. thus, 
To half the Sum of the Angles C and D 62, 45 
add half their Differen- 11, 027 


and the Sum is the greater Angle C - - 7 3®, 47 
Again from half the Sum - - - - 629, 45 
take half the Difference - - - 11, 02 
and there will remain the leſter Angle D - Lox 43 


CASE 5. 


7 wo Sides and the contained Angle given, to * the 


third Side. 
Example. In the Triangle B CD, ſuppoſe BC 


154, and BD 133, and the Angle B 56%, 035 re- 
quired the Side C D. 


Geometrically. 


| The Geometrical Conſtruction of this Caſe is the | 
D 


Ry, - B 8 . 
ſane with tht of the laſt, and the Length of DC 


* 


oy — 
* ” 
- 
- 


Plain 7 My: 


applying it to, the ſame Line of equal Parts that the 
two Legs were taken from. | 


| | By Calculation. 5 ve 
The Solution of this Caſe depends upon the ſecond 


and fourth; and firſt we muſt find the — by the 


laſt Caſe; thus, 

As the Sum of the Sides B D and B C 287 - 3 
is to their Difference - - 21 1.32222 © 
ſo is the Tangent of half the : 


Sum of the Angles D and $619 » 58' - - 10.27372 


to the Tangent of half their Diff, 7%, 50 - 9. 13806 


8 by ne. ve have the Angles Pando 
us, 


To half the Sum of the Angles Dand C - . 619, 56 
add half their Difference - - -' 59, 5& 


and the Sum is the greater Angle D. - - 695 47 


Alfo, from half the Sum PERL 619, 58/ 
take half the Difference ,- - - - + 79, 5of 


and there remains the fer Angle ©: - 549 4 05 


Then by Caſe 2. we have the following Anal 
for finding D 8 the 1 required, VIZ, 85 


8, C: BD: : 8, B: Dc; 


i. e. as the Sine of C 549, 8“ 

is to BDP -<- - BA -133../- 2.12986 
ſo is the Sine of B - - 56% og + 9.91883 
too MW - - - 136.2 - =, 2.13399 


F 3 | CASE. 


69 
is found by taking it's Length in your Confpaſſes, and 


9.90869 | 


K 
of 

N 7 * 
* 


| . G k 4 Bm | 0 
99 3 5 * 8 
, : 
x 5 
. 5 * 1 * 
: : 2 * 22 1-4 (4 JU 
: > iS TS SL» 5 > = +. 4 F 4 
e E's 8 E 8. 3:55 ed th 
FO — 1 


Three Sides given, to find the Angles. 
© Example. In the Triangle A BC, ſuppoſe AB 
156, BC $4, and A C a 7; required ue Angles 


A, B, an and C. ns or BY fats 2 A 
cam 


Make A C 185. 7 from any Line of ia Parts, 
1 from the ſame Line taking 156, the Length of 
AB, in your Compaſſes, fix one Foot of them in 
A, and with the other ſweep an Arch; then take 14. 
the _ of BC, and — one Foot in C, with 


the other ſweep an Arch, which will croſs the Former 
in B; laſtly, jom the Points B A and B C, ſo the 
Triangle will be conſtructed, and the Angles my be 
meaſured by the Line of Chords. | 


5 Calculation. 


Let fall the Perpendicular BD from the Vertex 
B, upon the Baſe A C, which will divide the Baſe 
| into the two Segments ADandDC, and to find 

the 'Lengths of theſe, we have, by Maren 4: the 
5 8 5 VIZ, 


As 


2 WW, FRYW 


er 


ww * 


* 
= 
— : , _ 
* 


Plain dre 
is to the Sum of the Sides AB and BC 240 2.38031 


ſo is the Difference of the Sides = 72 + 1.85733 
to the Diff. of the Segments of the Baſe 93 - - 1.96871. 


And having the Sum of the Segments, viz. the 


whole Baſe, and their Difference, we find the Seg- 


ments themſelves, by Theorem 3. thus, 


A E 5 PC 2 . 
* „ rf 
* y 
EF 
; - 


on 
Ae Ae — 185.7 2.26893 


To half the Sum of the Segment 92 8 ; 


add half their Difference -- - '- 46. 3 


and the dum is the greater Segment A D - 139 3 | 
Alſo from half the Sum of the e — 92 NE 
take half their Differerice - < © - 7 2. 5 

— — 
the Remainder 1 is the leſſer Seginent D C. 


Now the Triangle ABC is divided, by the Per- 


4 * 


pendicular DB into two right-angled. Triangles, _ 


ADB, and DB C; in the firſt of which are given 
the Hypothenuſe A B 156, and the Baſe A D 139-3 


to find the oblique Angles, for which we have (b 


Caſe 5. of rectangular Tri e the e 
— Ut. 


A * 2.19312 


u A 43 4443 
ſo is the Radius r. OY 10.0095 


to the Co- Sine of the Angle A 260 „ 40% - 9.95083 


$0 the Co-Sine 8 c 560, 30 = 741 30 
 F 5s Hi e 


Alſo the Angle C is found by the ſame Caſe, thus, 3 
As BC — ö — — 84 - — — 1.92428 * 8 
is to Pp 46.3 - = 1.66358 + 
bo is the Radius A 10.00 500 


4 
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* I | 
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Having found the two Angles A and C, we have 
the Third, B, by taking the Sum of the other two 
from 180, thus 3 e nate if 


The Sum of all the three Angles is 1809, 
| the Sum of A and C isů - 839, 107 
| the Angle B is 1 . 962, 50 


All the Proportions uſed for the Solutions of the 
ſeveral Caſes in Plain Trigonometry, may be performed 
by the Scale and Compaſs. On the Scale there are 
ſeveral Logarithmic Lines, viz. one of Numbers, 
another of Sines, and one of Tangents, c. And 
the Way of working a Proportion by theſe is this, 
viz. Extend your Compaſſes from the firſt Term of 
your Proportion, found on the Scale, to the Second, 
and with that Extent, fixing one Foot in the third 
Term, the other will reach the fourth Term required, 


SECT. III. 


Of the Principles of GEOGRAPHY and 
 __ ASTRONOMY. s 
1. INH E Land and Water of this Earth _ 

8 up a Compoſition of a ſpherical Form, 
rather an oblong Figure, which is called the Terra- 
queous Globe, DR e 
2. This Globe moves round it's Axis in 24 Hours, 
from Weſt to Eaſt; and thereby cauſing the celeſtial 
Bodies to revolve, apparently from Eaſt to Weſt, in 
the ſame Time, makes the Viciſſitudes of Day and 
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„. Theſe two Points in which the Axis of the 


| Earth meets the Surface, are called the Poles of the 
Earth; and if the Axis be produced on both Sides | 
to the Heavens, it will cut them in two oppoſite _ 


Points called the Celeftial Polts. The one towards the 
North 1s called the ArFic Pole; and the other towards 


the South is termed the Antarctic. 


4. Circles upon a Sphere are either Great or Leſſer. 
A Great Circle is that whoſe Plain paſſes through the 
Center of the Sphere, or whoſe Diameter is equal to 
the Diameter of the Sphere. A Leſſer Circle is that 
whoſe Plain does not paſs thro* the Center of the 
7 or whoſe Diameter 1 is leſs than the Diameter 

the Sphere. 8 

Cor. 1. Hence it is plain, that all great Circles u pon 
a Sphere divide it into Halves, and all leſſer Circles 
divide it unequally. 

Cor. 2. And — all great Circles "EM the ſame 
Center, viz. that of the Sphere, it is plain they muſt 
biſect one another. | 

5. Since the Earth moves round it's Axis, tis 


| Foe that every Point in the Surface (except the two 


oles which are at Reſt) will deſcribe the Circum- 
ference of a Circle; and that which is deſcribed. by a 
Point lying in the middle between the two Poles, is 


called the Equator, or EquinoZial Line, or imply the 


Line. 
6. If the Plain of the Equator be produced to the 


Heavens, it will there mark out a Circle called the 
Celeftial Equator, which will divide the Earth and 
Heavens into two Hemiſpheres, that towards the 


North called the Marthe Hemiſphere, and that, to- 


wards the South, the Southern. 
7. Great Circles paſſing through the Poles of the 


World, and cutting the E at Right Angles, 


are called Meridians ; and 86 20h palls-OOEY =, 


* is called the Meridian of that Place. 
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0 8. The Diſtance of any Place upon the Earth, 
5 from the Equator, counted in Degrees upon the Me. 
 _ _ ridian, is called the Latitude of that Place; and it is 

| either North or South, according as it lies upon the 

North or South Side of the Equator. 

9. Since by the Rotation. of the Earth about it's 
Axis, every Point upon it's Surface deſcribes a Circle, 

* *tis plain all the Points between the Equator and Poles, 
” mult defcribe Circles parallel to the Equator ; and 
theſe are called Par of Latitude. 

10. The Difference of Latitude between two Places, 
is the Arch of a Meridian, contained between the Pa- 

rallels of Latitude paſſing over theſe Places. 

Cor. 1. Hence if the two Places lie both on the 
N Parallel, they will have no Difference of Lati- 
tude, 

Cor. 2. If the Places lie both on the ſame Side of 
the Equator, and on different Parallels, then their 
Difference of Latitude is found by taking the leſſer 
Latitude from the greater. 
Cor. 3. But if the Places lie on different Sides of 
the Equator, then their Difference of Latitude is 
equal to the Sum of the two Latitudes. 

11. The Complement of the Latitude of any Place, 

is that Ladtude taken from 90 Degrees, or the Di- 

ſtance of the Place from the — Pole. , 

12. The Longitude of any Place upon the Farth, 
is an Arch of the Equator intercepted between the 
firſt Meridian, and the Meridian paſſing thro the pro- 

ed Place. Which is equal to the Angle at the Pole 

rmed by the Arſe Meridian and the ridian of the 


_ 

m_ firſt Meridian may be tha at Pleaure, 
Pelli thro* any Place; as London, Paris, T eneriff, 
&c. and the Longitudes counted from it will be either 
Eaſt or Weſt according as they li on the Eaſt or r Weſt 
Side of that Meridian, 
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14. The Difference of Longitude between two Places 
upon the Earth, is an Arch of the Equator compre- - 
hended between the two Meridians of theſe Places, 
and the greateſt poſſible is 180 Degrees, viz. _ | 
the two- 2 lie on oppoſite Meridians. 
185. Since by the Motion of the Earth about Ws: 


Axis, every Point upon the Surface deſcribes the 
Circumference of a Circle or 360 Degrees, in 24 


Hour's Time, *tis plain in 8 it muſt deſcribe 
15 Degrees; therefore any Place lying 15 Degrees to 
« Eaftward of another, 7 the Sun bn n 12 Me- 5 
ridian 1 Hour ſooner than the other; ſo when it is 
twelve o' Clock in the eaſtermoſt Place, it will be but 
eleven in the other. | 
Cor. Hence the Difference of Longitude may be 
converted into Difference of Time, by allowing 1 
Hour for every 15 Degrees, and -proportionally for 
Minutes, Sc. alſo Difference of Time may be con- 
verted into Difference of Longitude, by allowing 15 
Degrees for every Hour, and proportionally for other 
Time. Conſequently by knowing the one, we can 
find the other. 
16. If we ſuppoſe a Plain touching the Surface of | 
the Earth in any Point, (upon which a Spectator 
is ſtanding) and produced to the Heavens, it will 
there make a Circle called the Horizon, which fe- 
parates the viſible from the inviſible Part of the 
Heavens. This Horizon is properly the - ſenſible 
Horizon; the true or rational Horizon is a great 
Circle parallel to the ſenſible, and paſſing thro the 


Center of the Earth, which divides the Heavens and © 
Earth 2 two Halves, called the e and Lower 


17. Theſe two Horizons hinw produced to the 
Heavens, may, without any ſenſible Error, be ſup- 


poſed to coincide :: The Diſtance between them, or 


the Earth's Semidiameter, vaniſning when compared | 


Witt ſuch a 5 
18. Since 
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8. Since the Earth* moves a) ies 3 


Weſt to Eaſt, tis plain a Spectator upon it's Surface, 
together with his Horizon, muſt move the ſame 
Way; conſequently theſe. Celeſtial Bodies towards 


the Eaſt, that were before inconſpicu6us, will be- 


come vilible, the Horizon being depreſſed below 
them; and thoſe towards the Weſt, that were be 
fore in View, will become inviſible, the Horizon bee 
ing elevated above them. And hence ariſes the ap- 


parent Motion of all the heavenly Bodies, by which 


they appear to deſcribe Circles round the Poles, pa- 


rallel to the Celeſtial Equator, which are greater or 


leſs according as they are more or leſs diſtant from the 
neareſt Pole. 

19. When any Celeſtial Body comes firſt in View, 
or © When it is on the Eaſtern Side of the Horizon, it 
is then ſaid to Riſe z and when by it's apparent Mo- 


tion it comes to-the Meridian, it is ſaid to Culminate ; 


and laſtly, when it begins to diſappear, or is u 
the Weſtern Side of the Horizon, it Is ou ſaid 


20. If through the Center of the Earth there be iN 


drawn a Line perpendicular to the Plain of the Ho- 


rizon, and produced to the Heavens, it will there 
mark out two Points, the one, which is directly 
over our Heads, is called the Zenith; and the oppo- 
ſite Point thereto, which is inviſible to us, vz. di- 


rectly under our Feet, is called the Nadir. 


2. Vertical or Azimuth Circles, are great Circles 


paſſing thro? the Zenith and Nadir, and cutting the 


Horizon at right Angles. Among he vertical Cir- 


cles there are two principal ones, viz. the Meridian, 
which paſſes through the Zenith, Nadir, and Poles, 
and cuts both the Equator and Horizon at right 
Angles; the Points in which it cuts the Horizon are 
the South and North Points; and the other princi- 


pal Vertical, called the prime Vertical, is that which 
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Horizon in two oppoſite Points, called the Eaſt i 
Wei Points. 


22. Leſſer Circles parallel to the Horizon 2 1 


cal led Almicanthers, or Parallels of Altitude, And 


- theſe continually — the nearer they are to the 


Zenith. 

23. The Attitude, or Depreſſion of any keaventy 
Body above or betow the Horizon, is an Arch of a 
vertical Circle intercepted between the Horizon and 


Center of the Object. 
24. The Zenith Diſtance of any Kar Object, 


1 that Areh of the vertical Circle paſſing through 
t, intercepted between the Center of ch 

the Zenith, which is always the Complement of 

the Altitude. 


25. Let the Circle, A HNO repreſent "the Earth, 


P on the Plain of ſome Meridian, A ſome 
Place upon that Meridian; draw the Diameter HO 
at a Quadrant, or go Degrees, Diſtance from A; 
then H O will repreſent the Horizon of the Place A 
(by Art. 16. of this). Let P and p be the two 
Poles; conſequently P p the Axis of the Earth, 

and the Diameter E Q at right Angles with that, 
will repreſent the Equator, (by Art. 5.) make P's 


equal to PA, and draw the Circle AG parallel to 
the Equator E Q, and this will be the Parallel of 
Latitude the Place A lies on. The Arch A E will be 


the Latitude of the Place A; and A P the Comple- 
ment of it's Latitude (by Art. 8. and 11.), the Point 


in the Heavens directly bas A will be the Zenith, 


and that — above N will be the Nadir of the 


Place A (b 20), the great Circle A C N will be 

the prime . 

O will be the South and North Points, and-C will 
A reſent the Faſt and Weſt Points in the Horizon. 


(by Art. 21.), and the Points H and 


A. Let S be any heavenly Object, and & SN 


avertcal or azimuth Circle palling through the Cen- ph 
Wi waer 


e Object 
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ter of the Object; alſo K S it's parallel 4 
then 8 G will be the Altitude joke” S A the Zenith 
| Diſtance of the 1 8 Of Art, 23. and 4) A- 


"was" en" Wn dds "> eo tte 6: © 


8 gain, let any 1 Place upon the Earth be aſſumed, 
* 28 B, and it's Meridian will be P B p, and it's Parallel 
of Latitude DB4; then the Latitude of B will be 
3 BF or D E, and the Complement of it's Latitude 
- will be BP or DP. Alſo the Difference of Latitude 
between the two Places A and B, will be BL or DA 
(by Art. 10). If the Meridian paſſing thro' A, be 
ſed the firſt Meridian, then the Longitude of B 
be be E F (by Art. 12); but if the Meridian of A 
be not Cd the firſt Meridian, then the Difference 
def Longitude between the two Places A we B will be 
E F (by Art. 14). | 
286. The Syſtem of the Univerſe, according to 
the lateſt Aſtronomers, is as follows, vix. The Sun 
| 19 
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is ſed to be in the common: Center of Gia 


; vity of fix , opake ſpherical Bodies called Bunde 
L | which are at different Diſtances from the Sun, 
. rform their ſeveral Periods round him py 
erent Times; the Names of theſe Planets and 
4 Characters by which they are expreſſed, are as 
4 low, Vin. An E, Venus Fa. the Earth e 


A | | 1, 
y 2 $7 ow | 192 * SY 27S 


Mars. 5, at's "and Saturn b. And "they All 
move te; the Sun, from Weſt to Faſt, in Otbs 
very little inclined to one another, and the Plains 
of theſe Orbs cut one another in Lines paſſing 


| through the Center of the Sun; conſe aps. 
| 8 


Fr 
Spectator placed in the Center of the Sun, will be 
in the Plain of each of their Orbs, and will there 
view the Planets, performing their ſeveral Periods 
round him, from Weſt to Eaſt, according to the 
Order of the Letters ABCD, (in the annexed Scheme) 


and in different Times, viz. Mercury 5, which is 


neareſt the Sun, moves round his Orb in 87 Days, 
and 23 Hours, or three Months nearly. Then 
Venus 2, which is next to Mercury, performs her 
Period in 224 Days and 17 Hours, or about 
8 Months. The Planet which is third in order 
from the Sun, is our Earth O, which performs it's 
Circuit in 365 Days, 5 Hours, and 49 Minutes, or 
'a Lear. Next to the Earth is Mars d, who moves 
round his Orb in 686 Days and-2 3 Hours, or a little 
leſs than 2 Years. Then Jupiter u, whoſe Orb is 
vaſtly extended beyond that of Mars, performs his 
Circuit in 4332 Days, 12 Hours, which is about 
12 Years. And laſtly Saturn h, who is furtheſt 


+ diſtant from the Sun, compleats his Revolution in 
10759 Days, and 7 Hours, which is ſomething leſs 


than 30 Years. Their Diſtances from the Sun ex- 
preſſed in the Scheme, are neatly proportional to their 
true Diſtance in the Heavens. FE 3 | 
27. Three of the Planets, wiz. Mars, * 
and Saturn, whoſe Orbs are beyond that of the 
Earth, are called ſuperior Planets; and the two 
Planets Venus and Mercury, whoſe Orbs are between 
the Earth's Orb and the Sun, are called the inferior 
Planets. 1 F 
28. The three Planets, Jupiter, Saturn, and the 
Earth, are obſerved to have other ſmaller ones 


conſtantly attending them, called Secondary Planets 


or Satellites. Theſe Satellites always attend their 
reſpective Primaries in their Revolutions about the 
Sun, and at the ſame Time they are conſtantly 
moving about them; the Earth has one, vis. the 
q 8 | W . = op Kr 77 on, 
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about the Sun, and at the ſame Time moves round 


B, it will appear to .. en at * to | paſs „ 
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Moon, which attends it in it's annual Revolution 


it as a Center, in about 27 Days, and 7 Hours. 
upiter has four Satellites attending him, which are 
at. different Diſtances from him, and move round 
him in different Times, viz. that which 1 is inner- 
moſt, or neareſt his Body, revolves in 1 Day 
18 Hours; the next deſcribes it's Orbit in 3 Days 
and 13 Hours; the third moves round in 7 Days 
and 3 Hours; and that which is furtheſt * Ju- 
piter's Body, performs it's Circuit in 16 Days and 
18 Hours. Saturn has five Satellites moving round, 
him as a Center, which are at different Diſtances 
from his Body, and perform their Revolutions in 7 
different Times, viz, the firſt or neareſt to him, _ + A 
performs it's Circuit in 1 Day, 21 Hours; the ſe- 
cond, in 2 Days, 17 Hours; the third, in 4 Days 
13 Hours; the fourth, in 15 Days 22. Hours and 
the fifth, or the moſt remote from the Body of 3 
Saturn, compleats it's Revolution in 79 Days and 2 
$ Hours. y 
29. The fixed Stars are ſuppoſed to be of the fame 
Matter with the Sun, and made for the ſame Ends, 
viz. each of them the Center of it's own proper 
Syſtem, having Planets moving round. it as our Sun 
have. +: 
30. Having given a curſory View of the Syſtem 
4 the Univerſe, we ſhall now conſider the Motion 
of the Earth, a little more particularly. Let S 
repreſent the Sun in the Center, A B-C D the Orbit 
the Earth, and Y 25 e Vf the Heaven of the 
fixed Stars; then if the Obſerver be ſuppoſed to be 
placed in the Sun at S, tis plain when the Earth 
is in the Point A of it's Orbit, it will appear to be 
at the fixed Star v, and while in moving from Weſtt 
to Eaſt, it goes from the Point A of it's Orbit to A Y 
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the fixed Stars Y W u ; and in moving from R 
to CG it will appear to pas by. wer ns ** 


s N m ; and Rom C toD, the fixed Stars a 
m f ; and from D to A the fixed Stars 

„ . Again, let the Obſerver be removed from 
the Sun to the Earth, then *tis plain when the Earth 
is the Point A of it's Orbit, the Sun S will appear 
to be in the oppoſite Point of the Heavens, viz. at 
the fixed Star =; and while the Earth is moving 
in it's Orbit from A to B, the Sun will appear to 
t. . paſs by the fixed Stars & m f ] alſo while the 
FEarth moves from B to A, the Sun will appear to 
haye moved from by the fixed Stars 2 3c, Ce. 
to = ; conſequently the Sun to an Inhabitant of the 


Earth 


4 
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Earth will: appear to paſs over the ſame fixed Stars, 
and towards the ſame Part of the Heavens, i.e.” from 
Weſt to Eaſt, as the Earth -oppaved to e Obſerver | 
in the Sun. a be 
31. Hence ariſes the apparent Motion br: the Sun 
from Weſt to Eaſt. So that if any fixed Star be 
obſerved to riſe with the Sun; ſome Days after, the 
Sun will have moved more eaſterly, and the Star 
will riſe before the Sun, and alſo ſet before it: alſo 
if a Star, in or near the Path which the Sun appears 
to deſcribe in his annual Motion, and at ſome Diſtance 
from the Sun, be obſerved above the Horizon after 

Sun-ſet, it will ſome Time after that appear to ſet 
with the Sun, and for a while, will not be. viſible at 
Night. 

32. The ſame Way the Sun will Apes to an Ob- 
ſerver in any of the other Planets to move from Weſt 
to Eaſt, and to deſcribe the ſame Orbit in the Heavens 
that the Planet would Nu err to do to an Obſerver i in 
the Sun. 

33. The Circle in the Heavens that the Farth to 
an Obſerver in the Sun, or the Sun to an Obſerver in 
the Earth, appears to deſcribe is called the Ecliptick, 
and 1t 1s divided into twelve equal Parts called Signs, 
each containing 30 Degrees viz. the , of 360. 
The Names and Characters by which theſe. Signs are 
W expreſſed, are as follow. 
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34. Since the Earth is a-ſpherical Body expoſed 
to the Rays of the Sun, *tis plain half of it's Body 
muſt” be enlightened, while the other half is in 
Darkneſs; and if there be a Line drawn from the 
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Center of t the Sun to that of the Fark; 3 a Plain 
perpendicular to that Line paſſing thro? the Center of 
the Earth; then this Plain will cut the Earth in a 
great Circle, which will ſeparate the enlightened 
8 the darkened Hemiſphere; and this Grele 18 
called the Terminator of Light and Darkneſs upon 
the Earth. 
33. If the Plain of the Earth's Equator lay i in the 
Plain of the Ecliptick, and conſequently the Earth's 
Axis were perpendicular to the Ecliptick, then the 
Terminator of Light and Darkneſs would be a 
Meridian; for let the Circle PE» Q repreſent- the 
Earth, P and p it's two Poles, E Q the Equator, 
C the Center of the Earth, and S the Sun laying 
in the ſame Plain with E Q; then, by the laſt Ar- 
ticle, the Terminator muſt be perpendicular to.S C/ 
and, conſequently, in this Caſe, to the Plain of the 
Equator E Q; but ſince all great Circles perpen- 
dicular to the Equator myſt paſs thro' the Poles, 
and fo be Meridians; it follows that in this Caſe 
the Terminator muſt be a Meridian, as Pp. And 
fince all Meridians biſe& the Equator (by Art. 4. 


Cor. 2. of this) we muſk alſo Wee it's s Parallels 
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conſequently the Terminator which is here a Meri- 
0, muſt biſect the Equator and all it's Pa Is d 
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us 
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ſo the Half of each Parallel muſt be always en 
lightened, and the other Half in Darkneſs ; and ſince be 
by the Motion of the Earth about it's Axis, every 
Point. upon it's Surface, except the Poles, deſcribes 

a Circle parallel to the Equator ; it plainly follows, 
that if the Plain of the Equator lay in the Plain 

of the Ecliptick, every Point upon the Earth's Sur- 
face, except the two Poles, would have the Sui 
as long above it's Horizon as below it, and {6 
there would be a conſtant Equality of Day and 
Night, viz. 12 Hours each; and the two Poles 
would have the Sun conſtantly moving round their 
Horizon. * 

36. The Axis of the Earth is obſerved to be in- 
clined to the Plain of the Ecliptick at an Angle 
of about 66 f Degrees, and conſequently the Plain 
of the Equator muſt be inclined to the Ecliptick, 
at an Angle of 23 + Degrees, viz. the Complement 
of the former. Alſo the Axis of the Earth in it's 
annual Motion about the Sun, keeps always parallel 
to the ſame Line; ſo if there be a Line drawn 
thro* the Center of the Sun, parallel to the Earth's 
| Axis, while in any Point of it's Orbit, that Line 


\ 
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r- wille continue parallel to the Axis, whatever Point 
10 of the Orbit, the Earth be in (at leaſt in a Year's 
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the Ecliptick muſt cut the. Earth in à great 
Circle, which will be inclined ro the Equator 
at an Angle of 23 * Degrees, and this will mark 
out upon the Earth's Surface, the Path of the Sun 
in his annual Motion; the Line in which the 
Equator interſects the Ecliptick, muſt always 
be parallel to the ſame Line, whatever Point of 
the Orb the Earth be in; as is evident from the laſt 
Article. . | n 
38. If thro' the Center of the Sun, there be 
drawn a Line perpendicular to the Plain of the 
Ecliptick; then this Line is called the Axis of the 
Ecliptict, and the two oppoſite Points in which the 
Axis meets the Heavens, are called the Poles of the 
— ah, Bank, 
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39. That great Circle in the Heavens which paſſes 
thro* the Poles of the World and the Points of In- 


terſection, of the Ecliptick and Equator, is called 


the EquinotFial Colure And that great Circle which 
is at right Angles with the former, and paſſes thro* 
the Poles of the Ecliptick and World, is called the 
Solſtitial Colure. The four Points in which theſe 
Colures cut the Ecliptick, are called the Cardinal 


Points. Theſe two in which the equinoctial Colure 


meets the Ecliptick, are called Equino#ial Points; 
becauſe (as ſhal al be ſhewn) when the Sun is in ei- 
ther of them there is an Equality of Day and Night 
to the Inhabitants of the Earth; and the two Points 


in which the ſolſtitial Colure cuts the Ecliptick, are 


called the Solſtitial Points; becauſe when the Sun 
comes to either of theſe Points, he is then at his 
greateſt Diſtance from the Equator, and is en N 


to return to it again 


40. To explain the Phænomena or Ap arances 
that ariſe from the Earth's annual Motion E the 


Sun; ſuppoſe #.v the Earth's Orbit, and 8 


the Sun; thro' 8 draw the right Line = S ., 
parallel to the common Line of Interſection, of the 
Ecliptick and Equator, and meeting the Ecliptick 
in the two Points Y and =; alſo thro' S draw the 
* T 8 © perpendieular to the former; then. 
plain when the Earth is in the Point = of it's 
Orb? the Line 8 & joining the Centers of the Sun 
and Earth, will coincide with the common Inter- 
tection of the Ecliptick and Equator, and fo lie 5 
the Plain of the Equator, and conſequently be pe 
pendicular to the Earth's Axis; and fince (by 27. 
34) this Line is alſo perpendicular to the Termina- 
tor of Light and Darkneſs, tis plain that the Axis 
of the Earth will lie in the Plain of the Terminator, 
which therefore muſt paſs thro? the two Poles, and 


ſo be a Meridian; alſo the Sun will appear in tlie 
N Point of the Orbit at v, VIZ. in the Line 4 


8 „ 
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28 produced, that is, in the Plain of the Equator ;. 
and conſequently by his apparent daily Motion, he 
will deſcribe the celeſtial Equator. And ſince in 
this Situation of the Earth, the Terminator of Light 
and Darkneſs is a Meridian, it will biſe& the Equa- 
tor and it's Parallels; conſequently the Half of each 
Parallel will be in the enlightened Hemiſphere, and 
the other Half in the darkened; and every Point upon 
the Surface of the Earth, deſcribing by it's daily 
Motion, either the Equator or ſome of it's Paral- 
lels; it plainly follows, that when the Earth is in 
the Point = of it's Orb, each Place upon it's Sur- 
face, will be as long in the enlightened Hemiſphere 
as in the darkened, i. e. there will be an Equality of 
Night and Day (viz. 12 Hours each) over all 
the Earth, except at the two Poles, where the Sun 
will appear to deſcribe the Horizon of each, viz. the 
Equator. , 0h as 
The Earth, by it's annual Motion being carried 
along the Signs m f, the Line of Interſection of 
the Ecliptick and Equator remaining always parallel 
to itſelf, it cannot now be directed towards the Sun 
but when the Earth is in the firſt Point of V, it 
muſt make with the Line S π, joining the Centers 
of the Earth and Sun, a right Angle. And ſince 
the Line 8 is not in the Plain of the Equa- 
tor, but of the Ecliptick, the Angle B  S, that 
the Axis of the Earth AB makes with S , will 
be acute, equal to 66 + Degrees, viz. the Inclina- 
tion of the Axis of the Earth to the Ecliptick. Thro' 
the Center of the Earth V, draw the Circle FL. 
perpendicular to S , and this will be the Termi- 
nator--of Light and Darkneſs, (by Art. 34.) and the 
Arch B L will be 23 + Degrees, viz. the Comple- 
ment of T B. Thro' the Center V, draw the Circle 
QE perpendicular to the Axis A B, and this will 
be the Equator; then ſince the Arch E B is equal 
to the Arch T L, (being each a Quadrant) by tak 
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k go. The Principles , 
EM equal to E T, and thro' the Points T and M 


then, *tis plain that when — Earth is in the Point 
of it's Orbit, the Sun will be perpendicular to 
* Point T, diſtant from the Equator E Q, to- 
wards the North Pole B, 23 = Degrees, which is 
his greateſt Declination North. The parallel T C 
is called the Tropick of Cancer, and the Circle in the 
Heavens concentric with this, which the Sun ap- 
pears to deſcribe at that Time, is called the Celeſtial 
Tropick of Cancer; becauſe the Sun at that Time ap- 
pears to be in the Sign . And becauſe of the 
Earth's Rotation about it's Axis, 'tis plain that all 
the Points ſituate upon the Parallel T C, will have 
the Sun, when upon their Meridian, in their Ze- 
nith. Alſo when the Earth is in this Poſition, ' tis 
plain that the Terminator of Light and Darkneſs 
FL, will go beyond the North Pole B to L, 23 + 
Degrees - diſtant from B; and conſequently | the 
"South Pole A muſt be as far from the Terminator 
L F in the darkened Hemiſphere: Thro' the Points 
I. and F, draw the Circles LK, FG parallel to 
the Equator, and theſe Circles are called Polar Cir- 
cles, that towards the North is called the Artick 
Circle, and that towards the South is called the An- 
tartick Circle. Now ſince the Earth moves round 
upon it's Axis A B, *tis evident that every Point 
within the artick polar Circle K L, will, at that 
ND ime, have a continued Day; and, on the contrary, 
every Point within the antartick polar Circle F G, 
will have a continued Night. - 
Again, the Earth moving forwards thro? the Signs 
S Fe to „, the Sun will appear to move thro? the 
Signs S, a, m, and by Degrees to return again to 
the Equator ; . and when the Earth has come to the 
Point v of it's Orbit, the Sun will appear to be at =. 
Now the common Interſection of the Ecliptick and 


plain 


draw the Circles T C, M N parallel to the Equator ; ' 


Equator ſtill remaining parallel to the Line = S N, 'tis 
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8 , joining the Centers of the Earth and Su 


Sun, 
will lie in the Flain of the Equator; and conſe- 


utly the Sun will appear in the celeſtial Equator, 
— there will be an Feliz of Night an an Day, 


the ſame Way as when the Earth was in = ;. and in 


this Situation, the Terminator of Light and Dark- 
neſs will again paſs thro the two Poles, 
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7 0 that when the Earth has come to , the 
me 


The Earth moving forwards thro' = Signs 


S u, the Sun will appear to move thro” the op- 


ſite Signs * m , gradually declining from the 
quator, towards the South. Pole, and. when the 
Earth comes to , the Sun appears to be in w. 
Now ſince the Axis of the Earth A B, does not change 


it's Inclination to the Ecliptick, the Earth will have 


the like Aſpect and Poſition with reſpect to the Sun, 
as it had when in the Point of it's Orbit ; but with 
this Difference, that he is now as far on the South 
Side of the Equator, as (when the Earth was in ) 
he was on the North Side, z. e. 23 + Degrees, and 
is perpendicular to the Point N; the Parallel N M is 
called the Tropick of Capricorn, and the Circle in the. 
Heavens concentric to this which he appears to de- 


* 


{cribe. at this Time, is called the Celgſtial Tropick of 


Capricorn; becauſe at this Time the Sun appears to 


be in the Sign ; alſo, all within the North polar 


Circle K L, which was enlightened when the Earth + 


was at , is now in Darkneſs, and all within the 
South polar Circle, is now enlightened. 

41. We ſhall now conſider more particularly the 
Appearances that happen to the different Places 
upon the Earth, ariſing from it's annual Motion 
about the Sun, in Conjunction with the Rotation 
about it's Axis. In order to which we muſt conſider, 


that the Inhabitants of this Earth, with reſpect to 


their Situation upon it, are divided into three Kinds, 


viz, Firſt, Such as live upon the Equator. Se- 


 condly, Such as hve between the Poles and Equator. 


A _ 
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Thirdly, Such as live upon either Pole. As fot thoſe 
that live upon the Equator; let Ep QP be the 
Projection of the Earth upon the Plain of ſome Me- 
Tidian, P the North, and p the South Pole, E Q the 
Equator,” and E ſome Place upon it; alſo D A the 
Ecliptick, CD the Tropick of Capricorn, and AB 
the Tropick of Cancer. Then *tis plain that an 
Inhabitant upon the Equator, ſuppoſe at E, will 
have the two Poles P and p in the Horizon, which 
therefore muſt be a Meridian. And ſince all Me- 
ridians biſe& the Equator and it's Parallels at right 
Angles, and all the Heavenly Bodies deſcribing 
Parallels in their apparent diurnal Motion; tis 
C E 


evident that in one entire Revolution of the Earth 
about it's Axis, all the Heavenly Bodies muſt come 
in View, and they muſt riſe and ſet perpendicular 
to the Horizon, and be as long above it, as below, 
i. e. twelve Hours each. Now the Sun always de- 
ſcribing ſome Parallel, or the Equator itſelf, in his 
diurnal Motion; it follows, that to an Inhabitant 


upon 
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upon the Equator there muſt be a conſtant Equality 
& Night and Day, viz. twelve Hours each; and 
when the Sun in his annual Motion comes to be 
perpendicular to the Point F, he will then deſcribe 
the Equator in his diurnal © Motion; and conſe- 
quently when he comes upon the Meridian' of any 
Place, E, on the Equator, he will be in the'Ze- 
nith of it; and moving on in the Ecliptick till he 
be perpendicular to the Point A, (when he is at 
his greateſt Declination. from the Equator towards 
the North Pole P, viz. 23 + Degrees) he will then 
deſcribe the Tropick of Cancer A B, and when he 
comes on the Meridian of E, he will be removed 
from the Zenith towards the North 23 + Degrees; 
and moving ſtill on in the Ecliptick, he will appear 
to return towards the South, and paſſing the Zenith 
of E, he will go as far South, as he was before 
North, viz. 23 4 Degrees. Conſequently an Inha- 
bitant on the Equator will have the Sun in his Ze- 
nith twice in one Year, and alſo the Sun will be half 
the Year on the North Side, and half the Year on 
the South Side of him; and therefore will be ton- 
ſtantly changing his Place in the Horizon, for when 
he is deſcribing the Parallel A B, he will appear in 
the Horizon at G, and when he is deſcribing - the 
Equator E Q, he will be in the Horizon at F (the 
Eaſt or Weſt Points); alſo when he is deſcribing the 
Parallel CD he will appear in the Horizon at H 
South of the Point F. f : . 

Again, Let PE p Q repreſent the Projection 
of the Earth on the Plain of ſome Meridian, P 
the North, and p the South Pole, E Q the Equa- 
tor, and A ſome Place upon that Meridian, lying 
between the Equator and North Pole, whoſe Ho- 
rizon is HO; alſo BD the Ecliptick, BN the 
Tropick of Cancer, and F D the Tropick of Capri- 
corn; thro' the Points H and O, draw the Parallels 
OG, HK. Then tis plain, that to an Inhabitant 
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at A, he North Pole P will be cleviesd above, 
and the South Pole p depreſſed as much below the 
Horizon; and the Horizon will cut the Equator 
and it's Parallels obliquely. Now ſince the Hori- 
on and Equator are both great Circles, they muſt 
bdbiſect one another (by Art. 4. Cor. 2.); therefore 
: +» Half the Equator will be above, and Half below 
the Horizon; conſequently when the Sun is per- 
pendicular to the Point C, that is, when he ap- 
3 pears to be in the Equator, there will be an Equa- 
= lity of Night and Day. And ſince the Horizon 
cuts the Parallels obliquely, it muſt therefore cut 
them unequally, and 'tis plain from the Scheme, 
a that of thoſe Parallels which lie between the Equa- | 
tor and neareſt Pole, the greater Part is above the ; 
Horizon, and the leſſer below; and thoſe that lie tt 
on the other Side of the Equator, has the leſſer I 


"3 / 1 
0 2 
N. * 
$ ww 3. *% 1s * 
7.7 . - 
- &.. 


Part above, d the — bee the Horizon; 
and the nearer the Parallels are to the Poles, the 


more  uncqually are they cut by the Horizon; 
conſe: 
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conſequently while the Sun is upon the North Side | 


of the Equator, and by bis diurnal Motion deſcrih- 


ing Parallels, lying between the Equator and North 
Pole; *tis plain he will be longer above chan below 
the Horizon of the Place A; and when he comes 
to his greateſt Declination North, and then de- 
ſcribes the Tropick of Cancer, 'tis plain the Days 
muſt then be at the longeſt to the Place A; alſo 
the Sun returning towards the Equator,' he will 
deſcribe. Parallels, whoſe Parts above the Hori- 
zon, grow {till nearer to an Equality with thoſe 
below, and ſo the Days will ſtill decreaſe and 
come nearer to an Equality with the Nights, till 
he come to the Equator, when the Day and Night 
are equal; and proceeding from the Equator towards 
the South Pole, he will then deſcribe Parallels ly- 
ing between the Equator and South Pole, whoſe 
leaſt Part is above, and greateſt Part below, the 
Horizon; and conſequently the Days will ſtill gro- 
leſs than the Nights 'til he comes to the Tropick 
of Capricorn, when the Day is leaſt and the Night 
oreateſt ; and then returning to the Equator, the 
Days will increaſe and the Nights decreaſe. When 
the” Sun is upon the Equator, tis plain, from the 
Scheme, -that his Place upon the Horizon will be C, 
that is, he will riſe on the Eaſt Point and ſet on 
the Weſt Point of the Horizon; and when he is in 
the Tropick of Cancer B N, his Place upon the” 
Horizon will be M, which is North of the Point 
C, alſo when he is in the Tropick of Capricorn 
FD, his Place upon the Horizon will be L, which 
is South of the Point C; from which *tis plain, that 
the Sun will be always changing his Place upon the 
Horizon. Again, ſince the Horizon of A cuts 
the Equator and it's Parallels obliquely, and the 
Heavenly Bodies by their apparent diurnal Motion, 
deſcribihg Parallels, tis plain they muſt” riſe and 
ſet obliquely ; alſo all of them within the re. 
> 6% 2 9 i 
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GO can never riſe or ſet, but muſt be conftantly 
in View; for which Reaſon this Parallel G O is 
called The Circle of conſtant Apparition ; and all with- 
in the Parallel HK can never come in View, but 
be conſtantly below the Horizon, and therefore 
the Parallel H K is called The Circle of TEN x 
Occult ation. | 

Lafth, Let PE pQ repreſent the Projection 
of the Earth upon ſome Meridian, P the North 
and p the South Pole, E Q the Equator, A B the 

Ecliptick, B C the Tropick of Cancer, and AD 
the Tropick of Capricorn; then *tis plain that the 
Equator is the Horizon of both Poles, and conſe- 
quently the Northern Hemiſphere muſt always be in 
View, and the Southern always hid to an Inhabitant 
at P; alſo the Heavenly Bodies will. appear to 
move in Circles © roam to the Horizon, and the 


fixed Stars will ever deſcribe the fame Parallels, 
and always have the ſame Height above the Ho- 
-. T1ZON, When the Sun. by his annual Motion 

* comes 
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comes to be perpendicular to the Point F, and then 
deſeribes the Equator, tis plain he will be in the 
Horizon of both Poles, and by his diurnal Motion 
will appear to move quite round it; and - fince 
Half the Ecliptick F B is above, and the other Half 
F A below the Horizon of P, tis plain all - the 
Time the Sun is in deſcribing that Half of the 
Ecliptick on the North Side of the Equator,' he 
will be above the Horizon of P, and all the Time 
he is in deſeribing the other Half on the South 
Side of the Equator, - he will be below the Hori- 
zon of P; from which *tis plain, that an Inhabitant 
at either Pole will have Half a Year continued 
Day, and as long Night. And ſince the Sun's 
gee Diſtance from the Equator South or North is 
23 + Degrees, tis plain his greateſt Altitude, or De- 
preſſion, above or below che Horizon of either e 
muſt be 23 + Degrees. R 
42- Thoſe that live--upon the Egustor are ſaid 
to have a Right Sphere, - becauſe to them the Hea- 
venly Bodies appear to riſe and ſet perpendicular 
to the Horizon; and thoſe who live between the 
Equator and either Pole are ſaid to have an Oblique 
Sphere; becauſe the heavenly Bodies appear 700 
riſe and ſet obliquely; and Laftly, thoſe who live 
on either Pole are ſaid to have à Parallel Sphere, 'be- 
cauſe the heavenly Bodies N67. to move paralieÞfo 
the Horizon. © | | 
43- The Moon, bein! an opaque ſptierical Body, 
receives it's Light from the Sun and reflects that 
upon the Earth, and that Half of it which is op- 
poſite to the Sun, is enlightened, while the other 
Half which is averſe from it, is involved in Darkneſs ; 
but the Half which is viſible to us, is that which is 
oppoſite to the Earth; and therefore according to 
the various Situations of the Moon, with reſpect to 
the Karth and the Sun, it will have different Illumina- 
tions; for ſometimes a greater and ſometimes a 


leſſer — 2 
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leſſer Part of the enlightened Hemiſphere is turned 
to the Earth; and likewiſe ſometimes the Whole, 
and ſometimes none at all of the enlightened. Hemi- 
ſphere is ſeen from the Earth. To explain which, 
bag S repreſent the Sun, 'T the Earth, R T X 

a Part of the Earth's Orbit, which it deſcribes 
| it's annual Motion about the Sun, AB C P- 
E F GH. the Orbit of the Moon, in which 
it moves round the Earth from Weſt to Eaſt, 


in the Space of a Month; P'N O M the Moon's 


= with reſi to the Inhabitants of this! Earth, bur 


y, and it's Center I.; let: the Centers of 
the Sun and Moon be joined with the right Line 
S L, then luppoe the Plain M L N paſling thro? 
the Center of the Moon,»perpendicular to the Line 
>Delbe and this Plain will cut the Surface of the 
Moon in a great Circle, which will be the Termi- 
nator of Light and Darkneſs, viz. it will divide 
the enlightened Hemiſphere — the darkened al- 
ſo let the Centers of the Earth and Moon be joined 
with the right Line T L, and . to it 

draw a Plain paſſing thro? the — of the Moon, 
and this will cut the Moon's Surface in a Circle 
PLO, which will divide the vilible from the in- 
viſible Hemiſphere of the Moon; this Circle is cal- 
led The Circle of Vion. And hepce tis plain, that if 
the Moon be in the Point A of it's Orbit oppoſſte 
to the Sun, the Circle of Viſion PI, O will coincide 
with the Terminator M N, and fo the whole enlight- 
ened Hemiſphere of the Moon will be turned to- 
wards 9s Earth, and then it is called Full- Moon 


with reſpect to the Situation of the Sun, it is faid 
to be in Oppoſition ; becauſe the Sun and Moon, 
ſeen from the Earth, appear at that Time to be 
in oppoſite Points of the Heavens. When the 
Moon has come to the Point B of it's Orbit, 
then *tis „ that the whole enlightened Hemi- 
ſphere wi not be turned to * Earth, en 
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of it, as * p will be without the „idle Hemi 


ſphere, and therefore the viſible illuminated Part 
cannot be circular, but will. bp; ood gibbous ; when 
— Moon is in the Point & of her Orbit, and the 

e CTS a right Angle, then the Angle T CS 
Ai ad be a right Angle, (at leaſt differing little 


from it) for . of the vaſt Diſtance of the Sun, 


from the Earth and Moon, the Lines S T, SC 
may be taken as parallel; conſequently the Circle 
of Viſion will biſect the Terminator at right Angles, 
' and fo only-one Half of the enlightened Hemiſphere 


will be in the Viſible, and then the Moon appears 
to be halv'd, and is called Half. Moon. In this Si- 
tuation the Moon is only a Quadrant's Diſtance from 


the Sun, and therefore it is ſaid to be in one of it's 
Quadratures: The Moon proceeding to D, tis plain 
that in this Situation only a ſmall Part EN of the 
enlightened Hemiſphere is turned to the Earth, and 
the greateſt Part NO of the viſible Hemiſphere 


is darkened; and conſequently, becauſe of the 


ſpherical Fi igure of the Moon, it will then appear 
horned, and it's Horns will be turned towards the 
Weſt. When the Moon is arrived at E, tis plain 
the Circle of Viſion will again coincide with the 
Terminator, and the whole darkened Hemiſphere 
will be turned to the Earth, and then it is ſaid to be 


New - Moon; but with reſpect to it's Situation with 


the Sun it is ſaid to be in 97 becauſe it ap- 
of the Eeliptick with 


the Sun; and when it hd moved a little forward to 


F, *tis plain Part of che enlightened Hemiſphere, 


viz, MO, will be in the Viſible, and ſo it will again 
appear horned, and having them turned towards the 


Eaſt; alſo when at G it will appear halved, and when 


at H gibbous: ; and Halbe when | it comes to A it will 
ll. 
44- Though (a5 was Tad i in Art. 28.) the Moon 


Goes quite round ws \Prbir in 27 Days, and 
7 Hours, 
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rly, called the Periodic Manth ; 
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Time it takes ſrom one Conjunction ich the Sun 
to the next, is greater; being 29 Days, and abour 
12 Hours, which is called The Snodic Month; for 
let S be the Sun, T the Earth, AB a Part of the 
Earth's Orbit about the Sun, and A I. DC the | 
Orbit of the Moon ; z then when the Earth is in T, 
let the Moon be in L, in Conjunction with the 
Sun; and while the Moon is moving from L round 
it's. Orbit L A C D, fris plain that the Earth in tho 
mean Time will be, moving on in it's Orbit about 
the Sun, and. carrying the Moon's Orbit along with 
it. And when the Moon has moved quite round 
it's Orbit, the Earth will be carried; from T to 7, 
and the Moons Orbit will be in/ the Situation, 
Ja c d, and the Point L will be in the Line 1, 
rallel to the former T L, and conſequently the 
oon will then be in 2; but will not be in Con- 
junction with the Sun till it has moved a little fur- 
ther and deſcribed the Arch / M, which is ſimilar to 
the Arch f T, becauſe the Angles ItM, #ST are 
equal (by Art. 36. Sect. I.). And hence it is that 
tho* the Moon moves round it's Orbit in 27 Days, 
7 Hours, yet from new Moon to new Moon 1 takes 
29 Days, 12 Hours, 
45. If the Moon's Orbit has in the Plain of the 
Ecliptick ; *tis plain in a Month's Time the Moon 
would move round the ſame Circle in the Heavens, 
that the Sun appears to do in a Year, viz. the 
*Ecliptick ; but the Moon's Orbit does not lie in 
the ſame Plain with the Ecliptick, but is inclined 
to it at an Angle of about five Degrees, and con- 
ſequently muſt interſe& it in a right Line paſſing 
through the Center of the Earth; and one Half of 
the Orbit will be above the Ecliptick towards the 
North, and the other Half below towards the 
South. The Line of Interſection is called The Line 
| of the Nodes, the two Extremities of which are called 
The Nodes. The Nods-in/yhich the Moon is when 
| 4 "RO aſcending 


7 f 71 1 


Sinn | | . }-4 


\ 


y £ 
: 


GrOOGORA PHY and AsTrRONOMY.. 103 | 


1 aſcending above the Ecliptick towards the North,” © 
* is called The Aſcending Node, er Dragon's' Head, for "oy 
: . brevities fake marked thus. 8 and the oppoſite 

. one, viz. that in which the Moon is when deſcend- 

= ing below the Ecliptick towards the South, is called 

I ON Node, or Dragon's Tail, marked thus 8. 

: 2 tis 2 that the Moon cannot appear in the 

| e twice in one Period, viz. when it is 

5 in — — and in other Points of it's Orbit, it 

t will be more or leſs diſtant from the Ecliptick, ac- 

1 cording as it is more or leſs removed from the neareſt 

1 Node ; theſe two oppoſite Points in the Orbit, that 

lie in the Middle between the Nodes, are called The 

* Limits; and when the Moon is in either of theſe, _. 
G 3 is then at. her pen Diſtance from the Eclip- | * 
c = 

* 46. The Height of the neareſt Pele above the 2 

— Horizon, of any Place, is equal to the Latitude of "4 

0 that Place. For let A be any Place upon the 

e Earth, A H O it's Meridian, H O the Horizon, 

It EQ the Equator, P and p the two Poles; then tis 

S, phi AE will be the Latitude of the Place, and 

s * 

16 AI. 

n 

8, 

16 8 

in 3, 

d : 

1+ K 

0 2h 

of nr 

ne | 

he 


4 the Seel Pen be ths Hl 
en * Horizons Now ſince the Arches PE, and A O are Be. 
A 1 * | 3 


ed PO che Height - 


". 204" The Principhs * l 
equal, being each a Quadrant, from both uke 


the common Arch A P, and there will remain AE 
equal to PO; that is, the Height of the Pole above 
the Horizon is equal to the Latitude. Alſo ſince the 


Arches A H, and E P are equal, being both Qua- 


drants, from both take the common Arch A E, and 


there will remain E H equal A P; that is, the Height 
of the Equator above the Horizon of any Place, is 
equal to the Complentent- of the Latitude of - 
Place. 


47. Great Circles paſſing through the Poles of the 


Ecliptick, and cutting it at right Angles, are _ 
Secondaries of the Ecliptick: 

48. The Latitude of any heavenly: Body, is an 
Arch of the Secondary paſſing through the Center of 


the Object, intercepted between it and the neal 


tick ; and it is either North or South, accordin 


the Object is on the North or. South hams the 


Ecliptick. 


49. The Longitude of any celeſtial Body, i is an, KN | 


of the Ecliptick intercepted between the Secondary 


paſſing through that Body, and the — Point of 


Aries. 
50. The Declination of any 8 Body is an 
atk of a Meridian paſſing over that Body, in- 


tercepted between. the Center of it and the celeſtial 
Equator; and jt is either North or South according 


as the Body is on the North or South Side of the 


Equator. | 
51. Since the Sun. by bis Anme Motion, is al- 
ways Fug approaching nearer to, or going fur- 
ther from, the Equator; *tis plain he muſt be con- 


tinually changin 4 his Declination. / In the third 


Table at the of this Book, you have his De- 


clination for every Day of che- T ear; in which you 
may obſerve that in es Top Columns ſtand the 
Tear, Month, and Kinds of the Declination, viz. 
whether it be South or North; and in the Left- Hand 

: Column 
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Column ' ftands* the Day of the Month; the other 
Columns contain the Declinations anſwerable to 
theſe; conſequently to find the Sun's Declination 
for any Day, ſuppoſe the twentieth of April, 
1737. I look at the Top for the Year 1737, and 

the Month April, and in the ſide Column for 20, 
then in the Column below April, and on the ſame 
Line with 20, I find 119, 36 for his Declination 
North; and the ſame Way his Declination may be 
found for any other Day. But you muſt obſerve. 
that this Table is calculated only for the Meridian 
of London, and the Noon there; that is, it ſhews. 

the Declination of the Sun when upon the Meridian 
of London; and (conſequently to find the Sun's De- 
clination for any other Time of the Day, we muſt- 
confider whether the given Time be before or after 
Noon; if it be before, then ſay As 24 Hours is to 
the Difference between the Declination of the Sun, 
the Noon of the preceding Day, and his Declina- - 
tion the Noon of the preſent Day; So is the 
Time from Noon laſt Day, to a fourth Proportional; 
which, if the Declination be increafing, muſt be 
added to, but if decreaſing ſubtracted from, the Sun's' 
Declination the Noon of the preceding Day; and 
the Sum, or Remainder, is the Declination for the 
preſent Time. 8 | * 
Example. Suppoſe it were required to find the 
Sun's Declination, on the, fifteenth Day of April 
1759, at 8 Hours, 25 Minutes in the Morning. 
To do this, I firſt look in the Tables, for the Sun's 
Declination the fifteenth Day of April 1759, and 

find it to be 90, 307; then I look for it the fourteenth 

3 Day, and find it toi be 90, 17, the Difference of 

theſe is 227; then I ſay As 24 Hours is to 227; So is 


b 20 Hours 25 Minutes, the Time elapſed ſince laſt 
Noch, to 187; which added to 90, 1 (becauſe _ 

1 the Declination is increaſing) gives 90, 35, for tis 
= Sun's preſent Declination. Again, if the Time 
\ 119 6, | | propoſed 


I 8 


1 Te Principles * 


propoſed be after Noon; then to find the Declias 


,tjon for that Time, we muſt look in the Tables, 


for the Sun's Declination the Noon of the preſent. 
Day.z and for the ſame, the Noon of the following: 
Day, and take the Difference of theſe Declinations; 
then ſay, As 24 Hours is to the Difference of the 
_, Declinations, So is the Time elapſed ſince Noon, 
to a fourth Proportional; which aided to, or fub- 
tracted from, the Sun's Declination the preſent Day 
at Noon (according as the Declination is increaſing; or 
decreaſing) gives the Sun 8 Dee at the Time 
propoſed. 

Example. Suppoſe it were required to find the Sun's 
Declination on the twenty-third Day of Faly 1759, 
at 4 Hours, 23 Minutes after Noon. To do this we 
muſt firft look in the Tables, for the Sun' s Declina- 
tion the eyenty-third Day of Fuly 1759; and will 
find it to be 209, 127, then for his Declination the 
following Day, which is 200, or/ and the Difference 
between theſe two is 127; then ſay; As 24 Hours is to 
127, So is 4 Hours, 23 Minutes, the Time elapſed 
' Lnce Noon, to 2/, which (becauſe the Sun's Dechna- 
tion is decreaſing) ſubtracted from 209, 137, the 
Declination of the Sun at Noon of the preſent Day, 
leaves 209, 11', the Sun's Declination for the Fime 
propoſed. 
And ſinee the Table of the Sun's Deckiaption\ 1 at 
the End of this Book is fitted to the Meridian of 
Landon, tis plain it cannot ſerve for the Meridian of 
any other Place, lying on the Eaſt or Weſt Side of 
the Meridian of London; for while the Sun by his 

apparent diurnal Motion is paſſing from one Meridian 


to another, he is at the ſame Time ſtill ranges on 


in the Ecliptick, and conſequently altering his De- 
elination. Now to find the Declination of the Sun 
when he is on the Meridian of any Place, lying on 
the Eaſt or Weſt Side of London, we muſt take the 
Wee of Longitude between Landan and the 
given 
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given Place (or if the Meridian of London be ſup- 
poſed the firſt Meridian, we muſt take the 7 5 


tude of the Place) and convert this into Difference 


of Time, which will ſhow the Time, before or 
after Noon at London, the Sun is upon the Meridian 
of the Place propoſed ; viz. if the Place lie on the 
Eaft Side of Londen, the Time will be before Noon 3 
but if on the Weſt it will be after Noon; then 
finding, according to the preceding Examples, the 
Sun's Declination at the Time propoſed, the ſame 
will de his Declination when on the Meridian of the 
ſed Place. 
his may be done another Way, viz. by the 
Help of the Table of the Variation of the Sun's 
Declination to every 15 Degrees of Longitude from 
the Meridian of London, annexed to the Table of 
Declination ; the upper Column of which contains 
the Degrees, and the Left Hand Side Column con- 
tains the Minutes of the Sun's daily Variation; and 
the other Columns contain the Minutes anſwering 
to the Degrees and Minutes in the top and ſide 


Columns. Now to find the Sun's Declination any 


Day, when he is on the Meridian of any Place, ly- 
ing on the Eaſt or Weft Side of London, by this 
Fable; we maſt firſt find the Sun's Derlinarion for 
the preſent and for the followin oy and the 
Difference between theſt two will us the 
daily Variation at that Time; then look kit the Table 
of Variation, Sc. at the T. , for the Difference 
of Longitude between Eon on and the propolhy 
Place; and in the ſide Column for the Minutes o 

Variation; then below theſe Degrees. in the Top 
and on the ſame Line, with the Variation in tlie 
fide Column we fhall find the Variation required; 

which, if the propoſed Place be Weſt of Lindon, 
and the Declination increaſing, muſt be added ta 
the Declination for the preſent. Day, and the Sum 
* * required; but it the e be 


to 
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be decreaſing, then the Variation. ſubtracted put | 
the Declination gives that required; again, if the 
Place lie on the Eaſt Side of Londen: and the De- 
clination increaſing, then the Variation ſubtracted 
from the Declination for that Day, leaves the De- 
clination required; but if the Declination be de- 
creaſing, then the Variation added to the Declination 
: gives that required. 
Example, Let it be ed to find the Sun' 8 
Declination when he is on the Meridian of St Lucia 
(whoſe Longitude from London is 60®, 15 Weſt) 
on the ſeventeenth Day of May 1759. To do this, 1 
firſt look in the Tables for the Declination of the Sun 
the ſeventeenth Day of May 1759, and find it to be 
199%, 157, then for the 1 the following Day, 
and I find it to be 19, 297, the Difference 
which is 14 Minutes, the Sun's daily Variation at 
that Time; then I look in the Top of the Table of 
Variation, &c. for 60 the Difference of Longitude, 
and in the fide Column for 14; and below 60, and 
in the ſame Line with 14, I find 2 Minutes, which 
(becauſe the Place is Weſt of London, and the Decli- 
nation increaſing) I add to 199, 15', and the Sum 
is 199, 1, the Sun's Declination at St Lucia the 
ſeventeenth Day of May, 1 
From this you may . e, that the Method of 
ſolving this Problem by” the Table of Variation, 
Se. is not near ſo good as the former, for here 
we can only enter the Tante with a Number of 
Degrees, which is either 130 or ſome. Multip 
of it below 195, and all the odd Degrees os 
Minutes muſt be thrown away ; but in the former 
Method we can uſe any Number of Degrees and 
Minutes. 
52. Since the fixed Stars always keep the ſame 
ces in the Heavens (at leaſt in a few Years - 
their Variation is inſenſible), 'tis plain their De- 
clination muſt ſtill be the ' ſame, At the End 
of 
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nf the Table of the Sun's. Declination, there is a 
Table = wy Hens, of the molt, ee 
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2 10 10% Latttulas of Places by 1 bis 4- 


titude, and nnn, of. any Celeſtial 0555 elt. 


＋ his Problem admits of ſeveral Caſes, . 
as the obſerved Object is ſituate with reſpect 
5 7 15 Place of e * ich are as 

Caſe 1. When the Sun or, r. Star 3 982 no 
Peel nation, . or is upon the „Equator, then the 
Zenith Diſtance of the Object. is equal 0 ache Lati- 
"tude of the Place, which is: North Latitude if the 


. Sun 0 or Ld, come 0 115 en on a_hs, South 


* ) 
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Side of the Zenith; but South if on the North Side. 
For in the annexed Scheme, let Z repfeſent cle 
Place of ee PQ 7 E it's Ned K 2 = 


PEE 13 
ws 7 — 


8 
. 


to the 


- 


I : Lud 5 Objprtintion; | 
the Equator, H O the Horizon, P the Nan and 
5 the South Pole; then tis plain, ſince the ob- 
ſerved Object is fuppalid to have no Declination, 
that E Q will repreſent the Path of it's diurnal 
Motion, and when it comes upon the Meridian, 
ZE will be it's Zenith Diſtance, which is manifeſt · 
iy equal to the Latitude of the Place Z. And when 

Object at E is South of Z, tis plain the Place Z 
muſt be North of E, and conſequently. the Latitude 
will be North. 

Cafe 2. Tf the Sun or Star, when on the Meridian, 
is in the Zenith; then the Declination of the Obje& 
is the ſame with the Latitude of the Place. For it is 
evident that in this Caſe they are equally diſtant from 
che Equator, and on the fame Side of it; conſequently 
if the Declination be North, the Latitude will alſo be 
North, and if South, South. 

Caſe 3. If the Sun or Star be between the Equa- 
tor and Place of Obſervation, then the Latitude 
of the Place is equal the 
Diſtance and Declination of the z and it 1 
of the fame Name with the , viz, if 

the Declination be North, the Latitude is alſo 
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 obſeryed Object in it's diurnal Motion, and A its 
Flace of Obſervation, and E Q the Equator; 
then tis plain that Z E the Latitüde of the Place 
Z, is egual to the Sum of, E A the Declination, 
and A Z the Zenith Diſtance, and if the Declina- 
tion be North, the Latitude will alſo be North, 
© contra; ſince in this Caſe the Object and Place 
of Obſervation lie both on the ſame Side of the 
Equator. Potts enn ien 14 org © | 
Example. Suppoſe on the twenty-third Day of April 
1788, the Sun, when on the Meridian, has 52 
127 of Altitude, and conſequently 370, 48“ Ze- 
nith Diſtance, required the Latitude of the Place ß #4 


Tube Sun's Declination that Day is - 120, 3% NW. 
His Zenith Diſtance - - - 37% 4 


+ "The Sum is the Latitude, via. - 50%, 23“ N. 
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'tioh, and conſequently both Declination and Zenith = 
* Diſtance be of the fame Name, viz. either ho- 
North or both South ; then the Latitude is found 


S 


1 1 = 
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by taking the Declination from the Zenith Diſtance, 


-and it is of a' contrary Name with the Declination. 
For in the adjacent Figure let BD repreſent the 


Parallel deſcribed by the obſerved Object in it's 


diurnal Motion, on the other Side 'of t Equator 
EQ with the Place Z, and B will be it's Place 
when upon the Meridian ; then *tis plain, that” if 
from. Z B, the Zenith Diſtance, be taken B E the 
| Declination, there will remain Z E the Latitude of 
the Place of Obſervation Z, and the Latitude will 
be of a contrary Name with the Declination z ſince 
in this Caſe, the Object and Place are on contrary 
Sides of the Equator, 
+ Example. Being at Sea the eventy-third Day of 
January 1758, I tound the Meridian Altitude of {the 
Sun to be 43®, 15“; conſequently his Zenith Diſtance 
46, 45, and he was South of me: Required the 
Latitude of the Place of Obſervation, and 18 Way 
It is. . 
From the meridional Zenith Diſtance - 46, 45, 8 
take the Sun's Declination - _- . K 1929, > 24" 8 


there remains the Latit. of the Place 279, 11, N. 


When the Zenith Diſtance and Declination are equal, 


and both of the ſame Name, then the Latitude 
vaniſhes, and conſequently the Place i is ſituated on the 
Equator. 


Caſe 5. If the Sun or Star be detween the Place | 


of Obſervation and the neareſt Pole, and conſes 
quently both Declination and Zenith Diſtance be 


of the ſame Name; then from the Declination ſub- 


tract the Zenith Diſtance, and the Remainder is 


the Latitude of the Place of Obſervation, and it 


is of the ſame Name with the Declination. For in the 
annexed Scheme, let K L repreſent the Parallel de- 
 {cribed by the obſerved Object in it's diurnal Motion, 
and K will be it's Place when upon the Meridian ; 
then 'tis plain, that if ſrom K E the Declination, be 
en Z K the meridional Zenith Diſtance, there will 
remain 
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et and Place of, TRY n arg in this Caſe upon 

the ſame Side of the Equator. \./* | 
Example 1. Suppoſe on tho fourth Day of Fuly, 1757, 

I obſerved the Meridian Altitude of the Sun to be 


82% 4/z conſequently his Zenith Diſtance 52; 66“: 


Required the Latitude of the Place of Obſervation, 
and which Way it is. 2 r £140 26t 1 gon 


awd 


The Sun's Definaton har Doy be is? — 2 W 5 
his Zenith: Diſtance 23. a IN —— N 56“ N. 8 9 


the Difference is the Lange 61. | 


| Example 2. Being at Sea, 1 obere cle Wella 
Altitude of the middlemolt Star in the Tail of the 
Great Bear, to be 569, 44 North; confequently it's 
Zenith Diſtance 330, 16, and it's Declination being 
360, 22“, North: Required the Latitude of the * 
of Obſervation, and which ah ue hy r 1 


From the Declination- ICY - 
take the Zenith Diſtance Mi. 2 


there remains the Latitude . 
Ve 4 8 | I 


\ 


4 14 Let us oa. | Wks 
5 Caſe 6. the ie Sun or Star be between the Hori- 
"ph then to the Altitude 

d the Com op 'of the Declination, and the 

*Sum will be Latitude of the Place of Obſer- 
vation, and of the ſame Name with the Declina- 
tion. For let AB de The Parallel deſcribed by 
the Object in it's diurnal Motion, B it's Place on 
the Meridian, when between the ! and 


elevated Pole; then "is plin, den 1. f. 80 the 
Altitude, be added BP'the Complement of the De- 
clination of the Object, the Sum PO Will be equal 
to the Hei eight of the Dole nbbre:tie: Hotrzon, which | 
(by £69.47 Set. III.) is equal to the Thitinide 

the Place of * Z, and it will be of 
the ſame Name with tlie Declünation, ince both 
the Place and the Object are on the fame. Side of the 


quator. 
Example, Bein; at Sea, I obierved che bright Stur 
of the H 5 . Meridian, between 1 
and elevated Pole, its Altitude being 80, 33% 
Declination 380, 33 North: Required the e adde 
of the Place of Obſervation. 


To the Complement of the Declinat. 19, 27 N. 
add the Altitude 30, 7 N. 


the Sum is the Latitude 
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Latitude 25 Obſervation: 3 13 


ene the Complement of it's Declination ſeſs 

than the Latitude of the Place; then, tis plain, the 
Objeft will be twice upon the Meridian in 24 Hours 
viz. at it's Jeaſt and greateſt Altitude; when the Al- 
tirude is leaft, the Object is then between the Horizon 
and elevated Pole, od by that Altitude and Declina- 
tion of the Object, he Latitude of the Place may be 
found (as in the laſt Caſe); 3 but when the Altitude 18 
greateſt, rhe Object is then on the other Side of the 
Pole. Now with theſe two Meridian Altitudes, with- 
our khowing the Declination of the Object, we can 
find the Latitude of the Place, thus; if the two 
Attitudes, be both on the ſame Side of the Zenith, 
then from che greateſt ſubtract the leaſt, and half the 
Remainder added to the leaſt gives the Latitude, of 
the ſame Name with the Zenith Diftance ; for in the 


precetling Scheme, where AB repreſented. the Par 
 Declis on, 5 bed by the Object In it's diu 
Motion, BO ies leaf, and AO it's Ne Meridian 


Altitude, tis plain, if from AO be taken BO, 
the Difference wilde - he half of which P B | 
PC —— of the Pole 


added to B O, giy 
above the Hori: on, qual to che Latitude of the 


Place. 32 E 25 
Example. BA obſerved ihe Northermoſt 


of the two e the Square of the Great 
Bear, which did votet, and a leaſt Altitude 
to be 230, 12, the greateſt 27, 40, oy. North 
of my Zenith: Required the Læitude of th Place 
of Obſervation. | = 
From the greateſt Altitude 2 7 7205 460 N. 
cake er e eee 
the Remainder i u 4 a bo => » | 49%, 3 
the half of which is „ ae 
to which adding the leaſt Ade I EY | 
the Sum will te net 2 HO 
5 | 


C 
5 
2 nr 
20 
— 


8 | 8 — r 


7. When che obſeryed Object does not ſet, an! 


, 
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which is equal to the Latitude of the Place, and it is 
bog becauſe the Zenith Diſtance is on the North. 
ide | 

But if the greateſt and leaſt Meridian Altitudes 
of the Object be upon different Sides of the 
Zenith, viz. the one upon the North and the 
other upon the South Side; then from the Su 
plement of the greateſt Altitude ſubtract the leaſt, | 
and half the Remainder added to the leaft Alti- 
- rude, will give the Latitude of the Place of Ob- 
ſervation, which will be of the ſame Name with 
the leaſt Altitude, viz. North ; if the leaſt Alti- 
rude be North of the Place, & 2 contra. For in 
the annexed Fi ue, let BA repreſent the Parallel 
defcribed by the Object in it's diurnal 1 0 
B and A the Places of the Object when upon the 
Meridian, on contrary Sides of the Zenith Z; BO 
wy leaſt Altitude, and H A it's greateſt Altitude, 
e Supplement. whereof is AO. Now. tis. plain, 
cha 1 123 A 0 we take 0 B, the Remainder 


will be AB. the half of Vick: PB ak” to 
BO makes PO the Height of the Pole above the 
Horizon, or Latitude of the Place Z; which will 
be North if the leaſt Altitude BO be on the 
North Side of the Place, becauſe in the Caſe the 
North Pole will be Elevated. ware 

Example 


From the Supplement of the Sun's 8 


and there remains 133, 027 
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Example. Being at Sea, I obſerved the Sun when 


he did nor ſer, and found his leaſt Meridian Altitude 


to be 39, 29' on the North Side of the Zenith, and 
his greateſt Meridian Altitude was 43%, 297 on the 
South Side : Required the Latitude of the Place of 
Obſervation. ._ - 


greateſt Meridian Altitude '-' 1 156 31 1 


the half of which is — 665, 31“ 
to which adding _ _ Altitude 1 3% 29“ 


che Sum is — 2 F700, oo N. 
the Lritude of the Place of Obſervation | 


— 8 
—_ — 4 ” * 


EC. V. 
Of the Elements of Chronology. 


had I ME conſidered without any 
Relation to I — flows always 
equally and uniformly, is called Abvlore, 
True, and Mathematical Time, or, ſimply Dura- 
tion. But that which commonly goes under the 
Name of Time, is a certain Part of Duration 
meaſured by the ſimple and uniform Motion of fome 
Body, ſuch as the Motion of the Celeſtial Bodies; 
and PRO of the Sun and Moon; this 1 is called 
Relative, Apparent, or Vulgar Time. 

2. Time is divided into Years, Months, Weeks, 
Days, Hours, . Scruples, or Minutes, Sc. 

3. A Day is of two Kinds, viz. Natural or . 
tifcial; a Natural Day is that Space of Time that 
flows while the Sun moves from any Meridian, til! 
be comes to the ſame again. . 


13 
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is that Space of Time that the Sun continues above 
the Horizon, and the Time, he continues below it is 
called. a Night. 

4. An Hour is a certain determinate Part of the 
Day, and is either equal or unequal. An equal Hour 
is the twenty-fourth Part of a natural Day z and 
an unegual Hour is the twelfch Part of an artificial 
Day, which is alſo. called a diurxal Hour, as the 
twelfth Part of the Night is called à nofurnal 

Hour; theſe are likewiſe called Temporary Hours, 
becauſe at different Seaſons of the Year they are of 
different Lengths ; for a diurnal Hour in the Summer 
is longer, and a nocturnal ſhorter ; z than in the Win: 
ter; but in the equinoctial Day, a diurnal Hour is 
equal to a nocturnal, and then they are called * 
noctial Hours. 

5. The diurnal Hur begin at che cifing and 
end at the Setting of the Sun; and the nof#urnal 
Hours begin at the Setting and end at the Riſing of 
the Sun. Theſe Hours were anciently in Uſe among 
the Jews and Romans, and at preſent among the 
Turks. They were anciently called planetary Hours, 
| becauſe in every Hour one of the ſeven Planets 
vas ſuppoſed to preſide over the World; thus, for 
Example, on Sunday, the firſt Hour from Sun-rifing 


was allotted to the Sun, the ſecond fell to Venus, 


the third to Mercury, and fo on to the reſt in order, 
viz. to the Moon, Saturn, Jupiter, and Mars; by 
which, Means, the firſt Hour trom Sun · riſing, the 
next Day fell to the Moon; from which it was 
called Monday, and fo on thre” the other Days of the 
Week, each Day getting it's Name from the Planet 

Ba. was l to preſide the firſt Hour of that 


72 The Day in different Nations begins at ar. 
joe Times, Thus the Babylonians, Aſſyrigns, and 
ſeveral other eaſtern Nations, began their Day # 

* e the Hour after that, they * 5 
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twenty fourth or laſt Hour, which was the Hour be- 
fore Sun-rifing. The Fews and Gretians began their 


fore the Sun · ſet they call the laſt or twenty - fourth 
Hour, and the Hour after the dun is ſet, they call the 
ſirſt Hour; and fo count on to the ewenty-fourth, 
when the Sun fets again. 

7. The Egyptians, and Rane antiently began 


chus, Copernicus, and other Afronomer — 
r Aſtronomical Obſervations, r is ſtill ns 


in Britain France, Spain, and moſt other Places! in 


Europe; but the Arabs, and modern Aftronomers, be- 


gin the at Noon, viz. when the Sun is u the 
als ing Fob 


8. A Week is a Succeſſion of ſeven n ural Days, 
each of which has a particular Name allotted to it, 


vix. the firſt is called Sunday, the ſecond Monday, ang 


fo on. 
9. A Month is a certain Syſtem of Days, con- 
of ſomething more or lefs than thirty Days, 


ſiſti 


and is of two Kinds, viz. Aſtronomical or Civi 3 an 


Aftronomical Month is that which is governed either 
by the Motion of the Sun, or that of the Moon; 
and is of two Kinds, viz. Solar 
or Laan,” A Solar Month is that Time which the 
Sun takes to run through a 
| twelfth Part of the - Zcliphick ;, and a Liar Mo ts 
is that which is meaſured by the Motion of 
Moon round the Earth, and'is of three Kinds, viz. 
Periodical, Snodical, and that of Ilhumination z the 
Periodical. and Synodical Months are defined in 
At. 45. 848. III. and the” Month of Mlumination q 
on tion," is that Space of Time ny - Nerse 


appear”: 
. to che Day ha * des ppen and this 
14 conſiſts 


- 
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firſt Hour, and ſq counted on till they came to why. 


Dag Sur. G, as ar this Tine cb Baking Sieiiam, 
Bohemians, Polanders, and Auſtrians do; the Hour be- 


their Day ar Midnight; which was followed by 


whole Sign, or the | 


Grange 9 he Dey the en after 
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conſiſts eee e 'A or Po- 
litical. Month, differs from the Afronomical, and 
conſiſts of more or fewer Days according to the 
Inſtitution of the Country in which they are aſed. 

10. A Year is a certain Syſtem of Months, and 
is either Aſtronomical or Civil; the ee 
Year is of two, Kinds, viz. Solar, or Lunar; and 
the Solar Year, is either Siderea! or Tropical, The 
Sidereal Year, is that Space of Time that the Sur 
takes to move from a fixed Star till he return to 
the ſame again; and it conſiſts of 365 Days, 6 
Hours. 9 Minutes, and 14 Seconds; the Tropical 
Year is that Space of Time which flows while the 
Sun moves from any one of the Cardinal Points, 
till he returns to the ſame again; and it conſiſts 
of 365 Days, 5 Hours, 48 Minutes, and 57 Se- 
conds, and commonly gets the Name of the Solar 
Tear. 

11. A Lunar Year conſiſts of a certain Number 
of Months, and is either Common or Embaliſmic. A 
Common Lunar Year conſiſts of twelve Saat 88 
tions, and an Emboliſmic contains thirteen 
12. The Civil or Political Year conſiſts af a cer- 
tain. Number of Days, more or fewer, according to 
the Laws. and Cuſtoms of the Countries i in Ons. it 
s received. 

13. Since the Common Lunar -Yeor coalitls: of 
twelve: Synodic Months, or 354 Days nearly, and 
the Solar . conſiſts of 365. Days, (throwing away 
the odd Hours and Minutes) tis plain that the 
Solar Year will exceed the Lunar by about 11 
Days; and conſequently in the Space of about 
thirty-three Years, the beginning of the Lunar Year 
will * carried theo all the Seaſons; and hence it is 
called the Moveable Lunar Year. - This Form of the 
Year is uſed at this Time by the Turks and Ara- 
Bians; and. becauſe in three Years. Time, the Solar 


execeds the Lunar by 85 3 an therefore to Fa. 


27 1193 


y 


| The Elements i e _ a 
the Lunar Months in the fame Seaſons and Times of 
the Solar Fear, or near it, they added a whole Month = 
to the Lunar Year, every third Year, and fo made it 
_ conſiſt of thirteen Months; this Year they called the 
- Emboliſmic Year, and the addi tional Month, the Em- 
 Golimean, or Intercalary Month; This Form of the 
Lunar Year is called the fixed Lunar Year; and it was 
wa by the Greeks and Romans till Julius Ceſar's Time. 
| 4. The Egyptians made Uſe of the Solar Years, 
— made each conſiſt of 365 Days, which wants of 
the Tropical. Year, almoſt 6 Hours ; and conſequently 
the Egyptian Year began always 6 'Hours ſooner than 
the Tropical Tear; by which Means, in four Times 
365. or 1460 Years (called the Great Canicular Year 
or Sothiacal. Period) the Beginning of the Year moved 
through: all the Seaſons. | 
15. Ceſar, in order to reduce the Civil or Ry” 
Political Fear nearly to an Equality with the Tropical, I» | 
and conſidering as the Tropical. Year conſiſted % 
365 Days, and 6 Hours nearly, Which exceeded che 
Civil Tear by 6 Hours each Tear, and conſtedentiß 
in four Years exceeded it by one whole Day; he or- 
dered, that to every fourth Year there ſhould be one 
Day added, and ſo make it conſiſt of 366. Days, by IA 
which Means the Civil and Solar Years were reduced og 
pretty near to an Equality. IT his additional Day var 
put in the Month of February, and becauſe in' the £0 
common Year, the twenty-fourth Day of February 
was called by the Romans the fixth of the Kalends of 
Mereb, 3 he ordered that this Day ſhould be 
added after the twenty fourth Day of February, and 
called by the ſame Name; there happening every 
fourth Year two Sixths of the Kalends of March, and 
hence that Lear was called Biſſextile, or Leap Year. | 5 | 4 | 
This Way was uſed by us Gl the "TER 1752, when 
the New Style commenced. 
16. But the true 1 of the Year being 368 
e 5 Hours, and 49 Minutes nearly, and by the 


— 
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Julian Account 365 Days and 6 Hours; tis plain the 
Civil Tear exceeds the Solar by 11 Minutes yearly. 
Conſequently if the Sun any Yeas enters the Equinoc- 
tial on the twentieth Day of March at Noon, the next 
Year, he will enter the Eguinoctial the ſame Day, 13 
Minutes before en the next, 22 Minutes before 
Noon, and ſo. on. Conſequently in 131 Years the 
Solar will anticipate the Ciuil Tear, by ona whole 
and fo either Equino will not happen always on t 
ſame Day of the Civi Near, but be carried in a Re- 
trograde Order through all the Days of it. This was 
what put Pope Gregory XIII. upon reforming the Ju- 
Han Kalendar; for finding that at the Time of the 
Nicene Council, when the Time of celebrating Eaſter 
Deſt Day of Marek | anf by Henin contjenaly 
ty-firſt Day of March; and by flowing conti: 
backwards, it happened his Time, in the Year 
1572, on the 11th Day of March, anticipating it's 
former Time, by 10 whole Days; he ordered that 
theſe 10 Days ſhould be taken out of the Kalengar, 
and the 11th. Day of March ſhould be reckoned the 
21ſt; and to prevent the Seaſons of the Year from 
going any more backwards, as they were before, he 
ordered that every hundredth Year of the Chriftiaz 
Era (which according to the Julian Kalendar is ws of 
ſextile) ſhould be a common Year, and ſa conſiſt only 
of 365 Days; but this being too much, therefore 
every 400th Year was to remain Biſſextile or Leap Tear. 
But ſince his Time to the Year 1752, one Day more 
has been anticipated, which was the Reaſon that 11 
Days were ordered to be taken out of the Kalendar in 
the Month of September 1752, when the New Style 
commenced in theſe Kingdoms. The Julian Form 
is called Old Style, and the Gregorian, New Style. 
17. A Kalendar is a regular Diſpolition of the Days 
in the Civil Year, into Months and Weeks; each Day 
of every Week being diſtinguiſned from another by 
ene of the firſt ſeven Letters of the Alptalet, 47 | 
| ; 3 » 
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nuary, ite Bonk, to the ſecond the 
Letter B, n the ſeventh, to 
which is annexed the Letter G ; and beginning again 
vith the Letters, to the eighth is annexed A, to the 
ninth B, to the tenth C, and ſo on through the reſt 
of the Days of the Year, each of them having»one of 
theſe Letters annexed to it. Hence 'tis , that 
whatever Letter is placed againſt any Day of any 
Week, that Letter will be placed againſt that my 
thro? the whole Year : Thus if the firſt of 
which ſtands the Letter A, be a Sunday, then 
the Days in the Kalendar, having the Letter A 
ſtanding againſt them, will be Sundays. Alſo if the 
fourth Day of » againſt which ſtands the Letter 
D, be a — then all the Days in the Kalender, hav- 
ing D annexed to them, will be Sundays. That Let- 
ter, which anſwers to the Sundays throughout the Year, 
is called the Dominica ar Sunday Letter, for that Lear. 
But ſince the Common Taar conſiſts of 365 Days, 
if that be divided by ſeven, the Quotient will be 32 
Weeks, and one Day over; and ſince if nothing re- 
mained, then whatever Day of the Week the Year 
ow the ſame Day of the Week would be the 
Day of each ſucceeding Tear; *tis plain that 
whatever Day of the Week any Year begins on, the 
fame Day of the Week will be the laſt Day of the 
Year ; and conſequently if the firſt Day of January, 
to which is annexed the Letter A, be Sunday, the laſt 
Day bf the Year will be Sunday, and the firſt of the 
next will be Manday, and the firſt Sunday of the Year 
will fall on the ſeventh Day, to which is annexed the 
Letter G, which therefore will be the Dominical Letter 
all that Year; and fince the Year began on Monday, 
it will alfo end on Monday, and the firſt Day of the 
next Year will be Tueſday ; confequently the. firſt 


Sunday will fall on the ſixth Day, to which is annexed 8 


E, N will be the Dominical Letter 3 | 
ear. 
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Year. , And the ſame why the Dominical Letter the Year 
following will be E, and for the next D; and in this 
retrograde Order the Dominical Letter is carried ſuc- 


ceſſively thro? the ſeven, after which it begins again. . 
18. From what has been ſaid 'tis plain, that if the 


Year conſiſted of 365 Days exactly, after a Period of 
ſeven Years, the ſame Day of each Month would fall 
on the ſame Day of the Week. But becauſe every 


fourth Year is Biſſextile; conſiſting of 366 Days, 


which is equal to 32 Weeks, and 2 Days; therefore 
if that Year begins on a Sunday, it will end on Monday, 
and the next will begin on Tueſday, and the firſt dun- 
day of that Year will fall on the ſixth Day of January, 
to which is annexed the Letter F, which will be the 
Dominical Letter for the Year following the Leap Year, 
Whoſe Dominical Letter was A. And ſince the Biſſex- 
tile or Leap Year returns every fourth Year, tis plain 
the Series of Dominical Letters will be interrupted, and 
will not return till after four Times ſeven, or twenty- 
eight Years. And hence ariſes the Cycle of twenty- 
eight Years, called the Solar Cycle; which being com- 
pleated, the Days of the Month return in the ſame 
Order to the ſame Day of the Week. 44 

19. And ſince in every Leap Year, the Intercalary 
Day is placed between the * twenty-third and twenty- 
fourth Day of February, and ſo makes two twenty- 
fourths of February; which in the Kalendar are eſteemed 
as one and the ſame Day, and have the ſame Letter 
affixed to them, and which by our Way of Reckoning 
are called the twenty-fourth and twenty-fifth Day of 


February; tis plain the Order of the Dominical Letter 


will at that Time be interrupted, and the ſucceeding 
Letter will take Place; thus if in a Leap Year the 
firſt of January be Sunday, and conſequently the Do- 
minical Letter A; the twenty - fourth Day of February 
will fall upon a Friday, and the twenty - fifth on a Sa- 
turday; and ſince both theſe Days are marked in the 

Kalendar with the ſame Letter F; the 8 
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- which. is Sunday, will be marked with G, which Let- 
ter will mark out all the Sundays, and conſequently be 
the Dominica! Letter, the remaining Part of the Year, 
And hence it is, that every Leap Year has two Domi- 
nical Letters, the firſt of which ſerves from the Begin- 
ning of the Year to the twenty-fourth or twenty-ffth 
Day of February, and then the other takes Place, and 
ſerves for the reſt of the Tear. And hence ariſes the 
| Cycle of twenty-eight Years, generally called the Cycle 
of the Sun; and .may be found by adding g to the 
given Year, and. dividing the Sum by 28; for the 
be ATE will ſhew the Number of Cycles, that have 
elapſed ſince the Beginning of the Chriſtian Ara; and 
the Remainder the current Year of the. Cycle. 
And hence we have the following general Rule for 
finding the Dominical Letter, according to the Julian 
Method of Computation. Add to the Year it's fourth 
Part, and 4, and divide that Sum by 7; if nothing 
remains the Dominical Letter is G, but if any Re- 
mainder, it ſhews the Letter in a retrograde Order 
from G; or if it be ſubtracted, from 7, you will have 
the Index of the Letter from A. Reckoning for 2, 
A; for 2, B; for 3, C; CS. e 
20. But by the Reformation of the Kalendar under 
Pope Gregory, the Order of the Dominica! Letters was 
interrupted in the Gregorian Year: for the Year 1582, 
which at the Beginning had G for it's Dominical Letter, 
by retrenching 10 Days after the fourth of Oæaber, 
me to have C for it's Dominical Letter; and by 
having but one Dominica! Letter for the Year 1700, 
the Dominical Letter of the ancient Julian Kalendar is 
four Places before that of the Gregorian; whence to 
find the Dominical Letter according to the Gregorian 
Year, or New Style, we mult uſe the following Rule: 
Divide the Year and it's fourth Part by 7, and 
ſubtra& the Remainder from 7, and you will have 
the Index of the Dominical Letter as before. © 


' SKY 6 
Example. - 
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Let it be required to fe the Dominica 
Letter for the Year 1757. 
Il add to the given Year e fourth Part, viz. 439, 
and divide that Sum, namely 2196 by 7, and the 
Remainder is 5, which being ſubtracted from 7, leaves 
23 the Index of the Leer OK 
But becauſe the Years 1800, 1900, 2100, 2200, 
2300, Gc. according to the New Style, confift only 
365 Days, and conſequently have but one Domim- 
cal Letter, which according to the Julian Account 
would have had two, therefore the above Rute will 
not find the Dominical Letter any longer than the Year 


1799. 
5 1. Since the Revolutions of the dus and Moon are 


found conſtantly to be the fame, the M moving 


with about thirteen Times the Velocity of the dun; 
it follows, that after a certain Number o Revolutions, 
they muſt meet again in the ſame Point of the Hea- 
vens they did ſome Time before, which by Meton the 
Atbemian, was faid to be 19 Years juſt; after the Ex- 
piration of which Time, the new and full Moons were 
{uppoſed to happen on the fame and Time 
that Day, and in the fame Mong, 'they did 
19 Years before that. This Cycle is from it's Au- 
thor called the Metonic Gale; allo dis called” the 
Lunar Cycle. | 
A. This Cycle began I Year bifote hi Contmienss: 
ment of the Chriftian /Zra, and conſequently to find 
. Year of the Cycle any Year in the Chriſtian Ara 
we muſt to the given Year add 1, and divide the 


5 — by 19; then the Quotient will ſhow how many 


Cycles have revolved ſince the Commencement of the 
Chriftian Ara, and the Remainder will ſhew what 
Year of the Cycle the preſent Year is; and if there be no 
Remainder, then 'the given Year will be the 'laft or 
nineteenth Year of the Cle. The Year of the Cycle 
anſwering to any given Year, is, for it's great Ufe m 
determining the em of che new and full 3 
an 
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and therely kad wing what Day of the Month Euffer 


Day falls wu called the Golden Number or Prime for 


that Tear. : 
1 Required the "Golden Number for the 
car 1 

_ Forſh, I add 1 to the given Year, and the Sutn b 
1758, this divided by 19, gives 92 for the Quotient, 
and 10 for the Remainder; which ſhows that there 
has revolved 2 compleat Lunar Cycles ſince the firſt 
Year of that Cycle in which the Chriſtian Æra com- 
menced, and that the given Year is the tenth Year of 
the current Cyole, conſequently 10 is the Prime or 
Golden Number for the Year 1757. + 

23. It has been ſhewn, at Art. 13. of this, that 
he Solar Year exceeds the Lunar by 11 Days nearly; 
conlt y if the Moon be new, or in Conjunction 
with * the laſt Day, or thirty-fieſt ef Dec 
cember in any Year, on the Jaft Day of the next Year 
it will be 14 Days paſt Conjunction, and on the'taft 
Day of the following Year it will be 22 Days after 
new Moon; but becauſe in the ſucceeding Year this 
amounts to 33 Days, and 30 Days being allowed for 
a compleat Moon: *tis plain, in that Year there will 
have happened 13 Conjunctions, and the Moon will 
be 3 Days paſt Change on the laſt Day of it; conſe- 


quently on the laſt Day of the next Year the Noon | 
will 3 14 Days paſt ths Conjunction, and ſo conti- 


increaſing by eleven Days yearly, till after the 
End tf 19 Tears it will become the ſame as before. 
The Age of the Moon, or Number of Days 
ſinoe the Conjunction, on the laſt Day of any Year, 
is called the pal for the ſucceeding Year. - 

24. Now fince the Epa# for the firſt Year of 


the Lunar Cycle was 11, the Epact for the Second 


will be as, for the Third 3, for the Fourth 14, for 


the Fifch ag, and fo on conſtantly inereaſing by 1112 


it follows, Thar to find the Epact for any Year, we 
muſt Sn the Golden Number for that Year by 17, 


N and 
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and divide the Product by 30, and the Quotient, is 
there be any, will ſhow how many Embolimean or In- 
tercalary Months have happened fince the firſt Year 
of the current Cycle, and the Remainder will be the 
Epa# for the given Lear; or will ſhow how many 
Days have elapſed between the laſt Day of the former 
Year, and the immediately preceding Conjunction. 

But the Epact thus found will be that for the Ju- 
lian Lear; and therefore to find the Gregorian Epact, 
or that of the New Style, we muſt ſubtract from the 
Julian Epact, the Number of Days it has anticipated 
(Art. 16) and the Remainder will be the Gregorian 
Epa& required. 

Example. Required the Gregorian Epact for the 
Year 1757- 

Firſt, I find the Julian Epact for the Year 1757 

will be 20, from which I ſubtra& 11, the Number 
of Days anticipated, and the Remainder. 9, is the 
Epact, or Age of the Moon the laſt Day of De- 
cember 1737, required. Note, After the Year 1800, 


the Julian Account will have anticipated 12 Days, 


and conſequently 12 muſt be ſubtracted em the 
Julian Epact. 

25. 7 — by Art. 23. the Epa#t Kr. Any Vear 
ſhews the Age of the Moon on the lat D Day of 
the preceding Year, tis plain if to the pal we 
add 1, the Sum will de the Age of the Moen the 
firſt Day of that Lear; but becauſe the Snodical 
Month, or Time between any two immediate Con- 
junctions, is equal to 29 Days and an Half, and 
une containing 31 Days; therefore if to the 
Age of the Moon on the firſt of January be added 
18 5 or (to avoid Fractions) 2 Days, the Sum 
will be the Age of the Moon on the firſt of Fe- 
bruary-, and becauſe in common Tears the Days | 
in January and Februaty taken together make 59, 
which is exactly equal to two entire Lunations, . 

therefore the A ge of the Moon on the firſt of 


January 


La te. 


s YE 


'Q ww „„ 


Month, we muſt add to it's Age on the fi 
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anuary will be the fame with it's Age on the 


Hirſt of March, and conſequently to it's Age on the 


firſt of January, there is nothing added, in common 
Years, for it's Age on the firſt of March ; but in Leap 
Years the Sum of the Days in January and February 
being 60, which is more than two entire Lunations by 
1 Day, it is evident that 1 in this Caſe, we muſt add 1 
Day to the Moon's Age on the firſt of January, and 
the Sum will be it's Age on the firſt of March. And 
by the ſame Way of Reaſoning it will appear, that 
to find the Age of the Moon on the firſt B 1 
of Ja- 
vuary the following Numbers, viz. for February * 
March o, in common Years, and 1 in Lea Ts 
for April 2, for May 3, for June 4, for 7 
Anpuſt 6, for September 8, for Ofzober'8, tor þ 
ber 10, and for Derember 10. Theſe additionel Num- 
bers are called the Numbers of the Moni. 

26. From what has been ſaid in the two laſt Arti- 
cles, there naturally follows this Rule for finding the 
Age of the” Moon on any Day of a given Year, viz. 

To the Epa# for the given Year, add the Day 2+ ths the 
Month and Number of the Month, and if the Sum 
be leſs than go it is the Age of the Moon required; 
but if it exceed 30 then take 30 from it and the Re- 
mainder is the Moon's Age. | 

Example. 22 88 K the Moon g Age on the 23 Day 
of May 1757. | 

Firſt, by Art. 24. "1 find'the Eper for lar Year 
be g to Which adding 2 3 the Day of the given Month 
and 3 the Number of it, the Sum is 35 5 from which 
taking 30 there W the Moon's Age on the 
given Day. 

27. Since the Mai takes 30 Days ik one Cone 
junction with the Sun to the next following. tis plain 
ſhe. muſt be 15 Days old when Full, and 7 + when in 
the firſt Quarter; and 22 * Days old when in the laſt 
Quarter. Conſequently to find in any Month of a 

* #510 #4 a * K Wh given 


. P; : 


. 2 * 
1 MY 


The: Elements, of Clones = 
55 en reg d Pay, of the. Moys Gee g anher 
1 1 ang when, in either 1 * have this Rule, 


abe, . nd the 75 the Moon on that 


Pay, ; th en if ei de 5 te Mem vill full hg Day, 


counting 7 Days backwards and forwards from 
Re. Nr e have the Times of the firſt and laſt 


Quarters, and by counting, backwards and: farwards 
from it, 15 Days you'll have the Times of the laſt 
aud. next Change. But if the Age of " Moor be 
1 then 45, then take 15 from it, and the Re- 

ainder will ſhqw how many Days have run ſince laſt 
Full Moon. So counting thoſe backwards you'll have 


the Day the laſt Full- Moon happened on; and by | 


knowing, that, we. can find the, Days of che Change 
55 Ae Quarter as before. Again, if bf. Age of 
t 9% 
take chat tem 15, and the. Remainder will ſhow how 


EEE 


herelore. £0 ning ſo many forwards, you will have 
ts of. the K by 28 you 2 — 


13 ws firſt and laſt 1 in Ofoler- 47871 - 


Firſt, Iaſſumę any Day at Pleaſure, ſuppoſe the 


ſeventh of that Month; then by the laſt; 44. 1 — 
the Moons Age on, that Day to be 24 Days, fro 


vhich taking ij there remains 9, the Number af —— 
JS the laſt. Full: Meox.44therehore counting ſo many 
ays den L find the Hull Man happens on the 
29th 2 of Segtember, and cginting 7.4 Days for- 
. rom that I find that the laſt Quarter, happens 
on the ſeventh Day; then from the 29th Day, on which 
the Full- Moon happens, counting 15 Days forwards, 
1 find that the Change falls on the 14 Day, and reckon- 
2 7 + Days forward from that, | -ag this * firſt 
Larter falls on the ae 8 


5 When 


5 ay of thay Month at Pleaſurg, and 


„sg N. hs 
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28. When the "Moon is in Comunfion with the 
un, then they both come to the Meridian at the 
fame Time; but the Moon moving ſtill Eaſterly 
with a Velocity much greater than that of the Sun, 
tis evident that when the dun comes on the Meri- 
dian the next Day, the Moon will be on the Eaſt Side 
of it, and conſequently cannot be upon the Meri: 
ciian till ſome Time after the Sun; and becauſe ſhe 
compleats her Revolution in 30 Days, therefore in 
that Time, the Difference of Time between the Sun 
and Mu being on the Meridian will run through 
the whole 34 Hours: And hence, by obſerving any 
Day how Jong Time the Moon talces to be upon 
the Meridian after the Sun, we may by this find 
the Age of the Moon that Day, making the fol- 
lowing Proportion, viz. As 24 Hours, the whole 
Difference of Time, is to 30 Days, the whole 
Number of Days from Change to Change, So is the 
obſerved Difference of Time on any Day, to the 
Days run fince the laſt Change, or the Age of the 
Moon at chat Time. omen 88. 5 4 ; 
: Bxumpli. Suppoſe on any Day the Moon is ob- 


j ſerved to be upon the Meridian 5 Hours after the 
0 Sun; Required the Age of the Moon at that Time. 
e Make it, as 24 is to 30, ſo is 5 to 6+ conſequenly 
d te Moon is 6% Days old at the Time of Obſerva - 
On cee a 
ys 29. The Mon moving round her Orbit, or 350 
ny Degrees in 30 Days, ſhe muſt move 12 Degrees 
he in 1 but ſince her Motion is from Weſt to 
r- Eaſt, and any Heavenly Body, 15 Degrees to the 
as Eaſt ward of another, being 1 Hour later in coming 
ch to the Meridian than that other; therefore making 
ds, it as 15 Degrees is to 1 Hout, fo is 12 Degrees to 
on- + of an Hour, or 48. Minutes; we find that the 
uſt Moon is always 48 Minutes later of coming to the 


Meridian any Day than ſſie was the Day before; 
and ' becauſ& ſhe comes o the Meridian at n 
Mt? os : K2 bs 225 ime. 


% 
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| 1 with the Sun on the Day of Rs” baners 

| therefore to find her Southing, or Time of he & 
ing on the Meridian, any Day, we muſt fitſt fir 
$i Age (by Art. 26.) for that Day, then-this mul- 
e the Minutes of Difference 


lyed, by 45, will giv 
15 


Rs 


5 


L 


Time between the Sun and Moons coming on the 
Meridian; which, divided by 60, will ſhow, how 
many Hours and Minutes the Moon 15 later of comin 1 
on the Meridian than the Sun; and counti 


many forwards from twelve of the 
the Time of the Moon's Southing. 


ing in the Morning. 


Day, we 


If the Hours ad 
Minutes found as above be leſs than 12, then, that 
will be the Time of the Moon's Seuthing after Noon 
but if greater than 12, then take 12 from them, and 
the Remainder will be the Time of the ne 


Example. Required the Time of the Moon's Soutbing 
6n the 17th of October 1757, 

Firſt, (By Art. 26.) I find, "the Age af the Moon 
that Day to be 4 Days, which Lea by-48 gives 
i 22 Minutes, for the Difference of Time between the 
Sea and Moon's coming to the Meridian that Day ; 
and this divided by 60 gives 3 Hours and 12 Minutes; 


wh'ch being 
Moon's Southing after Noon. 


leſs than 12 Hours, is the Time of the 


Example 2. Required the Time of the. Auers 


Southing the 7th Day of 


May 1757. 


_ Firſt, (By Art. 26.) I find the Moor's Age that Day 
to be 19 Days, which multiplyed by 48 gives 912 
tics, the Difference of Time between the Sun and 
Meon's being on the_ Meridian that Day, and this re- 
duced makes 15 Hours and 12 Minutes; from which 


taking 12, there remains. 3 


Hours 12 Minutes, 


whi ch ſhews thar on the 7th of Myy, 1757s the, Moon 


& * „ ©* 


| Morning, 


- 


el 3.4m the 


30. It was 2 at Art. 2 20. 9 9 this, that the firſt 
Year of the. Solar Cycle was . Dar; nne 


n - 


— 


AKCUUUAL 2 


See as 


cc 
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the Beth walt be Leap-Year, and the ninth muſt alſo 
be Leap. Ttar; but the Chriſtian Era commencing on 

the tenth Year of the Solar Cycle, therefore the firſt : 
Year of that was the firſt after Leap-Near, and the 

fourth was Leap-Year, alſo the eighth, twelfth, ſix- 

teenth, Sc. were Leap-Years; whence to find whe-' | 
ther any propoſed Year of the Chriſtian Ara be Leap- ' 
Near, or how many it is paſt the laſt Leap Tear; we | 1 
muſt divide the Nr Year by 4, and if nothing 23 
remain, then the propoſed Year is Leap-Y, rar; but it _—_ 
any Thing remain, that will ſhow how many Years: _ 
have palt ſince laſt Leap-Year. But remember, that [ 
in the New Style, the Years 1800, 1900, 2100, Gr. =_ 
are reckoned as common Years, whereas by the aboye — 
Method of Computation they would be Leap-Years. 

Example. Required whether the Year 1757 be Leap: 
Near, or how many fince laſt Leap-Year. 

I divide the propoſed Year 1-57 by 4, and there 
remains 1, ſo I conclude that the Year 1757 is the 
firſt after Leap- Near. 5 

31. It has been ſhown at Art. 17. of this, that 
to every Day of the Year there is annexed one of 
che firſt ſeven Letters of the Alphabet, beginning 
with A, which is always annexed to the firſt of 

| January, and in any common Year, the Letter an- 
f nexed to the firſt Sunday of January is called the 
| Dominical Letter for that Year; but each Le plot 
; having two Dominica! Letters (by Art. 19.) 
| of which ſerves from the Beginning of the 1 Wa 
x to the twenty-fourth or twenty-fifth of February, 
i and the other for the reſt of the Tear; conſequently 
the Dominica! Letter for any common Year, will 
; new what Day of January the firſt Sunday of that 
; Year ' happens upon, reckoning from A (which is 
annexed to the- firſt of January) according to the 
natural Order of the Letters, and in any Leap Tear 
the firſt of it's rwo Dominica! Letters will ſhew what 


* of Ju the firſt _ of that Year falls on. 
| K 3 counting T 
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counting: from A, as s above; thus in the Year 1755, 
the Dominical Letter is B, ſo counting from A VIZ, 
making A one, and B two, I find that the firſt Sun 
dey of that Year falls on the ſecond Day of January; 
and by knowing what Day of January To firſt Sunday 
of any Year f. falſs on, we may know what Day of tha 
Week the firſt Day af that 3 falls upon, by count 
ing ſo many Days back from Sunday; thus, ſince in 
the Year 1757, the firſt Sunday falls upon the ſecond 
of January; therefore the firſt will be Saturday; con- 

ſequently the Year 1757 begins upon Saturday. From 
what has been faid, there ariſeth the following Rule 
for finding what Day of the Week any Day of a given 
Year falls upon, viz. Find the Day. of the Week. 
anſwering to the firſt of January that Tear; then add 
together the Days contained in each Menth from the 
Beginning of the Year to the Month in which the 
propoſed Day is, and to this add the Day of the 
given Month: Laſtly, Divide this Sum by 7, and MN 
nothing remain, then the Day of the Week, 

ceding that Day which A to the firſt of Ja- 
zuary that Lear, is the Day anſwering to the propoſed 


Day; but if any Thing remain, then counting ſo 


many forward (be inning with that Day, the firſt 
of January falls on) we ſhall have the Day of the 
Week, the propoſed Day falls upon, Note, The 
Days contained in each Month ate as follow, viz. 
; 9 31, February 28, in common Years, and 29 

h Leap-Nears, March 31, April 30, May 31, June 30, 
70 31, Auguſt 31, September 30, October 31, Ne- 
vember 30, December 21. | 

Example, Required what Day of the Week the; 
eighth of Fuly 1757 falls upon. 

Firſt, By the preceding. Rule in this Article, I find | 
chat the firſt of January 1757 falls upon a Saturday; 
then 70 the Numbers, 31, 28, 31, 30, 31, 30, anſwer- 
ing to the elapſed Months, I add. 8 the Day of the 
given Month, and the Sum 189 divided * 7, there 

remains 


. 
? 
r 
1 
4 
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F 
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ſemains nothing, ſa I conclude that: the . of | 


757. fall upon a Frida. 
* 1 le 2. Required what Day of the Weck the 


en fr of March 1757 falls uponn 

By proceeding as in the laſt Example, I find iſhed 
Diviſion that 3 remains, and the Year beginning upon 
a Saturday, therefore: counting Saturday 1, Sunday 2; 
and Monday 3, 1 find that the n Day talls 
upon Monday. 

2. According to the . of the Mine Coted 

(* ich is followed by the Church of England) the Sun- 
day after the fourteenth Day of that Moon which hap- 
pens after the twenty-firſt of March incluſively, i. e. 
after the Cammencement of the twenty-firſt of Mar-h; 
is Eaſter-Sunday. And ſince the fourteenth Day of 
that Moon, or the Paſchal Full- Moon, can never hap- 
pen before the twenty-firſt of March, nor after the 
eighteenth of April; therefore Eafter-Day can never 
happen ſooner than the twenty-ſecond of March,” ner 
later than the twenty fifth of April. Now to find 
what Day of March or April, Eaſter-Day falls upon 
in any Year, we have from the foregoing Artich?s; 
the following Rule, viz. Firſt, (by Art. 26. find 6 
the Age of the Moon on the twenty. firſt: of Marth 
that Year, and if it be 14, then by the” laſt Ar tiels 


find the Day of the Week anſwering: to it, and the 


Sunday following is Eaſter-Day; but if the Moon's 
Age on the twenty-firſt of March be not 14, then 
reckon forward to the Day in which ber Age is-+4, 
and by the laſt Article,” find the Day of the Week 
anſwering, to that Day, and reckoning forward to the 


next Sunday, we ſhall have the Day required; - 


Example. Required Ne e n in the 


Tear 1758. 


Firſt, 1 find Aby Art. 26.) that ine Ages of 1 
Moon on the twenty-firſt of . 1738 is 11%; CU 


ſequently counting 3 forward, I find that the 14th Day 
0 _ "i or the PAY Full: Moon, apres on 


K 4 the 
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I find that the twenty-fourth of March 1757, is 
day; therefore counting forwards to the next Saad, 
which is Eaſter-Day, I find it happens on the twenty- 
fixth of March. Note, In Leap-Years, inſtead of the 
twenty-firſt of March, you muſt uſe the twentieth z 
becauſe in theſe Years February i is increaſed by 1 Day. 


33. From the Cycles of the Sun and Moon (ex- 
plained in Art. 18. and 21.) multiplied into one ano- 


ther, there ariſes another Cycle of 532 Years, called 


the Victorian or Diony/ian Cycle, from Diomſius it's 


Author ; after 'the compleating of which, not only. 
the New-Moons and Full-Moons return to the ſame 


Day of the Month nearly; but likewiſe the Days of 


every Month return to the ſame Days of the Week; 
and conſequently the Dominical 9 5 and all the 


Moveable Feaſts, return in the ſame Order: Whence 


this Cycle is called The Great Paſchal Cycle. Now, be- 
cauſe the Chriſtian Ara commenced on the 4 

Year of the Gele; therefore to find the Year: the 
Dionyfian Period for any Year of the Chriſtian Ara, 
we have the following Rule, viz. To the current 
Tear of the Chriſtian ra, add 457, and divide the 
Sum by 332; then the Quotient will ſhew how many 
Periods have paſt ſince the Beginning of that in which 
the Chriſtian Arz commenced, and the Remainder 


will ſhew the Year of the Diamar Period anſwering 


to the given Year. | 
Example. Required the Year 25 che Dionyfian Pe- 
riod, for the Year of Chriſt 17 


Firſt, 1 add to 1758 the 8 457, and the 


Sum is 2215 z then 1 divide this by 532, and the. 


Quotient is 4, and Remainder 87 z conſequently there 


has paſt 4 Dionyſian Periods ſince the Beginning of 
has in which the Chriſtian Ara commenced, and the 
| given Year is the 87th of the Current Cycle. 


. hacer Cycle 2 of 15 Years, called the 


the twenty-fourth Day of March ; then (by Art. 31. 0 


34. Beſides the Cycles of the Sun and Moor, Ls | 
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Cycle of Indition, which hath rio Connection with the 
Celeſtial Motions, and which was made uſe of by the 
Romans for ſome Civil Purpoſes, and is ſtill uſed by 
the Popes of. Rome in their Bulls and Diplomas. The 
Tear before the Birth of Chriſt was the third Year of 
this Ole; and conſequently to find the Year of Indic- 
tion for any Year in the Chriſtian Ara, we have this 
Rule, viz. to the given Year add 3, and divide the 
Sum by 15, then if there be no Remainder, the given 
Year is the fifteenth of the Inadiction; but if there be 
any Remainder, that will ſhew what Year of the I- 
diction the given Year is; and the Quotient will ſhew* 
how many compleat Cycles of Indiction has paſt ſince 
__— Year of that in which the Chriftian Ara com- 
me dy | | | hz | 
© Example. Required the Year of Indifion, for the 0 
Year 1758 of the Chriſtian Ara. x 1 
Firſt, I add 3 to the given Year, and the Sum is 

1761; then I divide this Sum by 15, and the Quo- 

tient is 117, and Remainder 6. Conſequently there 
has been 117 compleat Cycles of Indiction from the firſt 
Year of that in which the Chriſtian Era commenced, 
and the Year 1758, is the 6th Year of Indiffion. 

35. From the Multiplication of the three Cycles, 
viz the Solar of 28 Years, the Lunar of 19, and 
that of Indiction of 15 ; ariſes a Period of 7980 Tears, 
called the Great Julian Period. This is foppoled - 
have begun 764 Years before the Creation of the World, © 
and is not yet compleated ; conſequently it muſt com 
prehend all the Actions that have pa from 
the Beginning of the World; and ſince the Year be- 
fore Chriſt was the 47 13th Year of this Period, theres 
fore to find what Year of the Julian Period any cut. 
rent Year is, we mult to the given Year of Chrift ads 
4743, and the Sum will be the required Year of tlie 
Julian Period. = DS +, NE 
Example. Required what Year of the Julian Period” © 
anſwers to the current Year of Chrift, 1738. 


- 


To 
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To the given Tear 1758, I add, 4713, and rhe 
Sum 6471, ſhews that the current Year of Chrifty 
1758, is the 645 iſt Year of the Julian Period. 
36. As in the Heavens, there are certain Points 
from which Mronomers begin their Computations; {6 
likewiſe there are certain Points of Time, from which, 
as Roots, Chronological Computations begin; and all 
memorable Actions are recorded by Hiſtorians accord- 
ing to the Series of Years following theſe Root, or 
fixed Points of Time, which are called Epochas. of 
Eras. The moſt celebrated and beſt known to us, 
is the Chriftian Ara, which commenced on the: firſt 
of January, immediately following the Birth of Chrif. 
37. The moſt ancient Epocha, is that of the Crea- 
tion of the World ; which commenced 3950 Years 
before Chriſt. The next to this is chat of the Deluge, 
which began 2956 Years before Chriſt. Then follows 
the Epocha of the Olympiads, which was the moſt an- 
cient and famous Epocba among the Gretks, and other 
Eaſtern Nations; each Olympiad: contained 4 Years, 
and they had their Riſe from certain Games that were 
celebrated by the Greciam every fourth Tear; in 
Honour of Jupiter Olympius, which were called Olym- 
Pick. Games, The Beginning of this Epocha is. ſup- 
poſed to have been in the 777th Year before Chriſt, 
and in the 3936th.Year of the Julian Period. Fhe 
next Epocha, is that of the Building of Rome, which 
began about the End of the third Year of the Sth 
Olympiad, 7 54. Years before Chriſt, and in the 3959th 
Year of the Julian Period. Then follows the Æra of 
Nabonaſſar, King of Babylon, from the Beginning "x 
| Whoſe Reign it commenced. This Era is famous 
among Aſtronomers, being made uſe of by Ptolemy, 
 Albategnus, &c. as a proper Æra for computing the 
Motions of the Celeſtial Bodies from. It began, ac- 
cording to Ptolemy, on the fourth of the Kalends of 
March, 747 Years before Chriſt, in the 3966th Year 
of the Julian Pried, and in the ſeventh Year 2 4 
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the Building of Rowe; and in the ſecond Year of the 
eighth Ohmpiad. The nent is the Epocha of Alexan- 
der the Great, which commenced at his Death; and 
this happened about the middle of the Spfing, in the 
firſt Year of the 114th Ohympiad, 324 Years before 
Chriſt, in the 4 390th Year of the Julian Period, and in 
the 424th Year of the Sa of Nabonaſſar. There are 
ſeveral other Epochas beſides thefe already mentioned 
of leſs Note, which I ſhall paſs over, it not being the 
Deſign here to give a particular Deſcription of all the 
Epochas and their ſeveral Uſes, but only to give a 
general Account of the moſt remarkable among them. 
38. Since by the Rotation of the Earth about it's 
Axis, the Moon appears to move quite round from 
Eaſt to Weſt in 24 Hours; therefore in that Time ſhe 
muſt paſs over all the Points in the Compaſs, and fo 
muſt move from one Point to the next ſucceeding in - 
45 Minutes. Conſequently in moving from the North 
Point to the South, ſhe muſt take 12 Hours; and 
from the North to the N þ E, or from the South to 
the 8 W, 45 Minutes; alſo from the Nortb to the 
NNE, or from the South to SS W, 1 Hour 30 
: Minutes; and ſo on as in the following Table, 


Paints, | 4 „ m | © Points. | 
| I2 ,, O00 t 
o „ 45 SSW 
1 55 30 88S | 
2 „ 16 8 WIS 
3 „ oo S W 
| 3 „ 45 | SWB3W 
4 % 30 | WSW 


m 2 U 


2 K 


3 W328 


S * 2. 


© „ oo W 
8 6 „ẽ 45 WIN 
E „ 7 % % 
5 E | 15 NWZ W | * 
E 9 „ oo || NW | 
E IO „ ͤ 30 NNW 0 
E 11 „ 15 NEW 


* 
, 


* my 


149 | 2 ales of Cant” | 
39. The Flux and Reflux, or Ebbing and Flo 
of the Seas, do conſtantly. reſpect the Motion '« 
the Moon, and in every Place when the Moon is on 
a certain Point of the Compaſs, or at à certain Diſtance 
from the Meridian, it is then High- Water at that 
Place; and ſince ſhe is twice at the ſame Diſtance 
from the Meridian, or in two. oppoſite Points of the 
Compaſs, in her diurnal. Motion; therefore in moſt 
Places there is a double Ebbing * Flowing in a lit- 
tle more than 24 Hours. There has been found by 
Obſervation, for the moſt remarkable Coaſts, the 
| Points on which the Moon is when it is High-Water 
* in each of them; as in the following Table. 
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40. By knowing the Point of the Compal, thy 
Moon is on when it is high Water at any Place, we 
know by Art. 38. the Time ſhe takes to move from 
the Meridian to that Point; and ſince we can find 


by Art. 29. the Time of the Moon's coming on the 


Meridian any Day; therefore to find the Time of 


high Water at any Place, and on any Day, we have 


this Rule, viz. To the Hours and Minutes of the 
Moors Southing (found by Art. 29.) add the Hours 
and Minutes anſwering to the Point of Flowing 


(found from the Table of Art. 38.), the Sum is the 
Time of full Sea rel — from Noon or 


Midnight. 1 1 
Exumple. R equired the Time: of high Water at 
Briſtal Rey, on —— 17 


_ Firſt, By Art. 29. I find che Moon crimes on che 
Meridian that Day, 12 Minutes paſt 3 in the Morn- 
ing, then 'becauſe by the Table in * laſt Article, 
the Moon muſt be on the E58, or W-4 N Point of 


the 3 before it be high Water at Briſtol; and 


N the Table at Art. 38. the takes 6 6 Houts 
213% FE & Lr. eee 45 Mi- 


5 
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38 Minutes in moving from the Meridian to either of 
cle Points; therefore to the 3 Hours 12 Minutes 


before found, I add 6 Hours 45 Minutes, and the 


Sum is 9 Hours 57 Minutes in the Morning, the 
Time of full Sea at Briſtol, for the Day propoſed, 
which 1s alſo the Time at N Ws. when it is A es 


* that Day. | ek. 


1 8 E C 1. VI. 
Yo! _ Concerning the Log-Line and Compaſs. ; 


H E Method commonly made uſe. of for 
| ©, meaſuring the Ship's Way at Sea, or how far 
12 in a given Space of Time, is by the Log- -Line, 
and Half-Minute Glaſs. 

2. The Lag is a flat Piece of Wood, in Shape 
like a Flounder, having a Piece of Lead faſtened 
to it's Bottom, which makes it ſtand or ſwim up- 
right in the Water; to this Lag is tied or faſtened a 
long Line, which is called the Log-Linez and this is 
commonly divided-into certain Spaces, each of which 
is, or ought to be, ſuch a proportional Part of a nau- 
tical Mile (60 of which make a Degree of a great 
Circle on the Earth) as half a Minute (the Time al- 
lowed for the Experiment) is of an Hour. 

3- Theſe Spaces are called Knots, | becauſe at the 
End of each of them, there-is a Piece of Twine with 
Knots in it, inreeved between. the Strands of the 
Line, which ſhews how many of theſe Spaces or 
Knots, are run out during the half Minute. They 
commonly commence or begin to be counted, at the 
Diſtance of about 10 F athom, or 60 Feet from the 
Log; that ſo the Log, when it is hove over Board, 
may be out of the Eddy of the Ship's Wale . 


they begin to count, and for the more ready Diſco- 


therefore a Degree of 4 Meridian will be ry 


* Fa] " A 
* 5 \ " | 9 7 
** 9 : * 
— * 
1 - 1 4 


TITER „ 


vety of this Point of Commencement, chere is com- 
YH faſtened at it a Piece of red Rag. 

The Lag being thus prepared, and hove over ; 2 
Board from che Poop, and the Line veered out (by 3 
the Help of a Reel, that turns e- ay and about which 1 
it is wound) as faſt as the Leg will carry it. away, ot 
rather as the Ship fails from it, will ſnew, according 
ro. the Time of yeering, how far the. Ship has run | 
ali given Time; and conſequently her Rate gy 

iling. | 

5. A Degree of a Meridian, which is a great 
Circle on the Earth, according to the  exad eſt 
Meaſures, contains about 69.545 Eggli Miles; 
and each Mile, dy the Statute js 5280 Feet, 


367200 Feet; whence the 2 of that, vix. a Mi- 

nute, or Nautical Mile, muſt contain 6120 ſtan jd | 

Feet; conſequently ſinte 2 ＋ Minute is the s 

of an Hour, and eaclr Knot being the fame Part 

of a Nautical Mile (by rt. 2.) it x a that each 

Fen will contain the - rv Part of 6120 Feet, VIA. 51 
eet. FIST FILED. 

6. Hence it is evident, that whatever Number of 
Knots thi Ship runs in Half a a Minute, the ſame Num- 
ber of Miles Fn will run in one Hour; ſuppoſing 
her to run with the ſame Degree of Velocity during 
that Time; and therefore it is the general Way to 
heave the Log every Hour, to know her Rate of * 
Sailing ; but if the Force or Direction of the Wind 
vary, ltd” not continue the ſame during the whole 
Hour, ör if there has. been more Sail ſer, or any Sal 
handed; that ſo the Ship has run 'ſwifter or flower in 
any Part of the Hour, than ſhe did at the Time of 
heaving the Log; then there muſt be an Allowance 
made accordingly for it, and this CY be aacgrding |- 


to the 7 of 1 the Artiſt. pens . 9 


7. Some- 
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1 8 Sometimes when the Ship is before the Wind, 
| there is a great Sea Rang after her, it 
bring home the Log, and con ** the Ship 
will fail faſter than is given ey de L In this 
Qlgnſe it is uſual, if there be a very t Sea, 15 
allow one Mile in ten, and leſs in Free 
the Sea be not ſo great. But for 8 nere 
the Ship's Way is really greater than iven 
by the Log; and therefore in order to _ the 
Reckoning rather before than behind the Ship, 
(which is the ſafeſt Way) it will be proper to make 
the Space on the Log-Line between Knot and Knot, 


the Suppoſition that 60 Miles = a Degree on 
the Meridian, make the Diſtance between Knot 
and Nuot 42 Feet; when at the ſame Time, by 
common Experience they are obliged to leſſen the 
Half- Minute-Glaſs by near 6 Seconds, making it to 
run only 24 Seconds nearly ; which plainly is cor- 
recting one Miſtake by another, 

8. If the Space between Knot and Knot on the 
Lag- Line, ſhould happen to be too great in Pro- 
portion to the Half- Minute- Glaſs, viz. greater than 


Bo Feet; then the Diſtance given by the Log, will 


be too ſhort, and if that Space be 110 ſmall, . then 
the Diſtance run (given by the Leg) will be too 
great; therefore to find the true Diſtance run in. 
either Caſe, having meaſured. the Diſtance, between 
"Knot and Knot, we have the following Eroporyien, 
VIZ. 

As the true Diftance 50 Feet, is to the meaſured 


Diſtance, fo are the Miles of Diſtance given by the , 
Log, to the true Diſtance | in Miles that the Ship has 7 

run. 

| Example ty Suppoſe a Ship runs at the Rate of 6 1 

Knots in half a Minute, but meaſuring the Space be- 6 

tween Knot and Knot, I find it to be 56 Feet; Re- 1 


| 2 1 the true Diſtance 1 in Miles. 
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Making it as 50 Fest, is to 56 Feet, ſo is 6.25 


| Knots. to 7 Knots, I find that the true Rate of failing | 


is 7 Miles in the Hour. 
Example 2. Suppoſe a Ship runs at che Rate of 62 T 
Pers in half a Minute, but meaſuring. the Space 
between Knot and Knot, I find it to be only 44 Feet: 
Required the true Rate of failing. - - 
Making it as. 30 Feet, is to 44 Feet, fo is 6. 5 Lom 


to 5.72 Knots; I find that the true Rate of ailing i is 


5-72 Miles in the Hour. 
9. Again, ſuppoſing 'the Diſtance between Knot 
and Knot on the Log-Line to be exactly 30 Feet, but 


that the Gloſs is not 30 Seconds; then if the Glaſs re- 


quire longer Time to run chan 30 Seconds, the Di- 

ſtance given will be too great, if eſtimated by allow. 
ing 1 Mile for every Knot run, in the Time the Glaſs 
runs; and, on the contrary, if the Gaſs requires leſs 
Time to run than zo Seconds, it will give the Di- 
ſtance failed too ſmall. Conſequently to find the true 
Diſtance in either Caſe, we muſt meaſure the Time 
the Glaſs requires to run out (by the Method in the 
following Article) and then we ſhall have the Oy 


ing Proportion, viz. 


As the Number of Seconds the Glaſs runs, is to 
half a Minute, or 30 Seconds, ſo is the Diſtance ö 
given by the Log, to the true Diſtance. 

Example 1. Suppoſe a Ship runs at the Rate of 4 
Knots in the Time the Glaſs runs, but meaſuring the 
Glaſs, | find it runs 34 Seconds : Required the true 
Diftance failed. 

Making it as 3 4 Seconds, is to 30 Seconds, fo is 
7.5, to 6.6; 1 ad that the Ship Tails eee 
6.6 Miles an Hour. 

Example 2: Suppoſe a Ship runs at the Rate of 
6 3 Knots, but meaſuring the Glaſs, I find it runs 


| 1 25 Second ; Require the true Rate of failing. 


big + - Making: - 
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Milaking it as 25 Seconds, is to go Seconds, ſo . 

Knots, to 7.8. Knots; 1 find that the true Rate of ſail- 
ing is 7.8 Miles an Hour. 


10. In order to know how many Seconds the 


Glaſs runs, you may try it by a Watch or Clock, 
that vibrates Seconds; but if neither of theſe be 
at Hand, then take a Line, and to the one End 
faſtening a Plumbet, hang the other upon a Nail 


or Peg, fo as the Diſtance from the Pep to the 


Center of the Plumbet be 39 3 Inches: Then this 
put into Motion will vibrate Seconds, i. e. every 
Time it paſſes the Perpendicular you are to count 
one Second ; conſequently by 1 ature the Num- 
ber of Vibrations that it alt dural the Time the 
| Glaſs is running, we know how une Seconds the 
Glaſs runs. / 

11. If chere be an Error. hook 3 in the Ab and 
Hal f- Minute- Glaſs, vig. if the Diſtauce between Knot 
and Nut on the Lag - Line, be either greater or leſs 
than 30 Feet, and the Glaſs runs either more or leſs 
than 30 Seconds, then the finding of the Ship's true 
Diſtance will be ſome what more e and ad- 
mit of three Caſes, - viz. 


Caſe 1. If the Glaſs runs more than 30 Seconds, | 


and the Diſtance between Knot and Knot be leſs 
than 50 Feet, then the Diſtance given by the Zog- 
Line, viz. by allowing 1 Mile for each Knot the 
Ship ſails while the Glaſs is running, will always be 
greater than the true Diſtance; ſince either of 
theſe Errors give the Diſtance too great. Conſe- 
quently to find the true Rate of ſailing, in this Caſe, 
we muſt firſt find (by Art. 8.) the Diſtance, on, the 
Suppoſition. that the Log-Line is only wrong, and 
then with this (by _ 9.) we ſhall find the true 
Diſtance. 

Example. Suppoſe a Ship is found to run at the 
Rate of 6 Knots ;, but examining the Glaſs, 1 ad 
it runs 35 Seconds, and meaſuring the Log-Line, | 


# find ; 
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find the Diſtance between Knot and Knot to be bur 


; 46 Feet: Required the true Diſtance run. 


Ft 5 by Art. 8. we have the following Proportion, 


viz. As 50 Feet: 46 Feet :: 6 Knats : 5.52 Knots. 
Then by Art. 9. As 35 Seconds * 30 Seconds : : 5.52 


Knots : 4-73 Knots. Conſequently the true Rate of 
failing! is 4-73 Miles an Hour. x 

Caſe 2. If the Glaſs be leſs than 30 Seconds, and 
the Space between Knot and Knot be more than 30 
Feet ; then the Diſtance given by the Log, will al- 
ways be leſs than the true Diſtance, ſince either of 
theſe Errors leſſen the true. Diſtance. 

Example. Suppoſe a Ship is found to run at the 


Rate of 7 Knots, but examining the Glaſs, I find it 


runs only 25 Seconds, and meaſuring the Space be- 
tween Nuot and Knot on the Log-Line, I find it is 54 
Feet : Required the true Rate of failing. 

Firſt, By Art. g. As 25 Seconds : 30 Seconds : 


7 Knots : 8.4 Knots. Then by Art. 8. 2 50 Feet : 


54 Feet : : 8.4 Knets : 9.072 Knots. Conſequently the 
true Rate of Hailin 9.072 Miles an Hour. 

Caſe 3. If the S runs more than 30 Seconds, 
and the Space between Knot and Knot be greater 
than 5o Feet, or if the Glaſs runs leſs than 30 Se- 
conds, and the Space between Knot and Knot be 
leſs than 50 Feet; then ſince in either of theſe two 


Caſes the Effects of the Errors are contrary, *tis 


plain the Diſtance will ſometimes be too great, and 
ſometimes too little, according as the greater Quan- 
tity of the Error lies; as will be evident from the 
following Examples. 

Example 1. Suppoſe a Ship is found to run at 
the Rate of 9 + Knots per Glaſs, but examining the 


Glaſs, it is found to run 36 Seconds, and by mea- 


ſuring the Space between Knot and Knot, it is 


found to be 58 Feet: N the true Rate . 5 2 


ſailing. 


wt 
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Firſt, By Art. 8. As 30 Feet: 58 Feet 2 9.5 
Knots : 11.02 Knots, Then by Art. 9. As 38 SS- 
. *conds : 30 Seconds : : 11.02 Knots : 8.7 Knots. Con- 
| 98 the Ship's true rate of failing is 8.7 Miles an 
Example 2. Suppoſe a Ship runs at the Rate of 
6 Knots per Glaſs; but examining the Glaſs, it is 
found to run only 20 Seconds, and by meaſuring the 
Log-Line, the Diſtance between Knot and Knot is 
1 to be but 38 Feet: Required the true Rate of 
ing. | | 
Firſt, By Art. 8. As 0 Feet: 38 Feet :: 6 
Knots : 4.56 Knots. Then by Art. 9. As 20 Se- 
conds : 30 Seconds : : 4.56 Knots : 6.84 Knots. Con- 
rs the true Rate of failing is 6.84 Miles an 
Hour. | 
But if in this Caſe it happens, that the Time the 
Glaſs takes to run, be to the Diſtance between Knot 
and Kot, as 30, the Seconds in half a Minute, is 
to 50, the true Diſtance between Knot and Knot ; 
then *tis plain, that whatever Number of Seconds 
the Glaſs conſiſts of, and whatever Number of Feet 
is contained between Knot and Knot ; yet the Diſtance 
_ by the Log-Line will be the true Diftance in 
iles. A | 
12. Though the Method of meaſuring the Ship's: 
Way by the Log-Line, deſcribed in the foregoing 
Articles, be that which is now commonly made 
_ uſe of; yet it is ſubject to ſeveral Errors, and 
_ theſe pretty conſiderable. For firſt, the Half. Minute 
or 8 Minute -Glaſſes (by which, and the Log, 
the dhip's Way is determined) are ſeldom or never 
true, becauſe dry and wet Weather have a' great 
Influence on them; ſo that at one Time they may 
run more, and at another Time fewer than 30 
Seconds, and 'tis evident that a ſmall Error in & 
Glaſs, will cauſe a ſenſible one in the Ship's Way. 
Again, the chief Property of the Log is to have 
54 . os | it 
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it ſwim upright, or perpendicular to the Horizon, 
but this is too often wanting in Lags, becauſe tew ' 
Seamen examine whether it is ſo or not, and general- 
ly take it upon Truſt, being ſatisfied, if it weigh a 
little more at the Stern than the Head; and from 
this there flows an Error in the Reckoning, for if 
the Log does not ſwim upright, it will not hold 
Water, nor remain ſteady in the Place where it 
is heaved, ſince the leaſt Check of the Hand, in 
veering the Line will make it come up ſeveral 
Feet; this repeated will make the Errors become 
 Fathoms, and perhaps Knots, which how inſignificant 
ſoever they appear, are Miles and Parts of Miles, 
and -amount to a Deal in a long Voyage. 
Another Inconvenience attending the Lag-Line is 
it's ſtretching and ſhrinking ; for when a new Eine 
is firſt uſed, let it be ever ſo well ſtretched. upon 
the Deck, and meaſured as true as poſlible, yet 
after wetting it - ſhrinks conſiderably ; and conſe- 
quently to be the better aſſured of the Snip's Way 
by the Log-Line, we ought to meaſure and alter 
the Knots on it every Time before we uſe it; but 
this is ſeldom done oftner than once a Week, and 
ſometimes not above once or twice in a whole 
Voyage; alſo when the Line is meaſured to it's 
_ greateſt Degree of ſhrinking, it is generally left 
there; and when. by much Uſe, it comes to {ſtretch 
again it is ſeldom or never mended, though it will 
| ſtretch beyond what it firſt ſhrunk. Theſe and 
many other Errors, too well known, attending 
that Method of meaſuring the Ship's Way by the 
Loeg- Line, plainly anſwers for a great many Errors 
committed in Reckonings. So *tis to be wiſhed that 
either this Merhod were improved or amended, or 
that ſome other Method, leſs ſubject to Error, were 
found out. There was a Machine ſome time ago 
invented by Mr Henry de Saumarez,. of the Iſland of 
+ Guernſey, for meaſuring the Ship's Way, called the 
| | ine 


154 Of the Log-Line and Compaſi, - 
Marine Surveyor ; which is indeed leſs ſubje& to 


Error than the Log-Line; and was found by —— 


Experiments to anſwer the End much more exactly 
than the Log-Line; a Deſcription of which may be 
ſeen in the Philoſophical Tranſaftions of the Royal 
Society, Vol. xxxiii. for the Months of November and 
December 1725; and alſo in thoſe for the Months 
of March and April 1726; and for March and April 
172 
— It was ſaid at Art. 2 1. Self. III. that the Me- 
ridian and Prime Vertical of any Place cuts the Ho- 
rizon in 4 Points, at 90 Degrees Diſtance from 
one another, viz, the North, South, Eaſt, and Weſt ; 
- that Part of the Meridian which extends itſelf from 
the Place to the North Point of the Horizon, 1s called 
the North Line; that which tends to the South Point 
of the Horizon, is called the South Line; and that 
Part of the Prime Vertical which extends towards 
the right Hand of the Obſerver, when his Face is 
turned to the North, is called the Zaſt Line; and 
laſtly, that Part of the Prime Vertical which tends 
towards the left Hand, is called the Weſt Line; the 
Four Points in which theſe. Lines meet the Horizon, 
85 22 — the Cardinal Points. 
In order to determine the Courſe of the Winds, 
*. to diſcover their various Alterations or Shift - 
"ings ; each Quadrant of the Horizon intercepted be- 
tween the Meridian and Prime Vertical, is uſually 
divided into eight equal Parts, and conſequently the 
whole Horizon into thirty-two ; and the. Lines drawn 
from the Place on which the Obſerver ſtandeth, to 
the Points of Diviſion in his Horizon, are called 
Rumb Lines, the four principal of which are thoſe 
deſcribed in -the preceding Article, each of them 
having it's Name from the Cardinal Point in the Ho. 
rizon towards which it tends ; the reſt of the Rumb 


| Lines have their Names compounded. of the prongs! 
es 
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Lines on each Side of them, as in the followin 
Figure; and over which-ſoever of theſe Lines the 


Courſe of the Wind is directed, that Wind takes it's 


Name accordingly. 


15. The Inſtrument commonly uſed at Sea for 
directing the Ship's Way, is called the Mariner's 
Compaſs, which conſiſts of a Card and two Boxes. 
The Card is a Circle made.to repreſent the Horizon, 
whoſe Circumference 1s quartered and divided in- 
to Degrees, and alſo into thirty-two equal Parts, 
by Lines drawn from the Centre to the ſeveral 
Points of Diviſion, called Points of the Compaſs, On 
the back Side of the Card, and juſt below-the South 
and North Line, is fixed a Steel Needle, with a Braſs 
Cupola, or hollow Center in the middle, Which is 
placed upon the End of a fine Pin, upbn-which the 


Card may eaſily turn about; the Needle is touched 


with a Laad Stone, by which à certain Virtue is infuſed 
into it, that makes it (and conſequentiy the South 
and North Line on the Card, above it) hang nearly 
in the Plain of the Meridian, by which means the 
South and North Lines on the Card produced, would 


meet the Horizon in the South and North Points; 8 


and conſequently. all the other Lines on the Card 
produced would meet the Horizon in the reſpective 
Points. CC OO 
16. The Card is repreſented in the annexed 
Scheme, in which you may obſerve, that the capital 
Letters N, S, E, W, denote the four Cardinal 
Points, viz. N the North, S the South, Sc. and 
the ſmall Letter & ſignifies the Word by : the Rumbs 


in the middle between any two of the Cardinals, 


are expreſſed by the Letters denoting theſe Car- 
dinals, that which denotes the Point lying in the 


Meridian having the Precedence ; thus the Rum 
in the middle between the North and Eaſt is ex- 


preſſed N E, which is to be read North Ea; 


alſo 5 
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alſo SW denotes the South Weſt Rumb, Gr. the © 
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theſe middle Rumbs, 
as is plain from the an- 
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Theſe two Circles, and the Box, ©» 


are placed in another ſquare wooden Box, ſo that ĩ̃᷑ 


heels. 
18. Since the 


Eaft or Wet, from one Place to another, we ther- 
by change our Meridian, and in every Place the 
Zaſt and Weſt Line being perpendicular to the 
Meridian; it follows, that the Eaft and We Lin- 
in | the firſt Place, will not edincide with the Eat 1 
and Ma Line in the ſecond, but be inclined tat, 
at a certain Angle: and conſequently all the other 
LKumb Lines at each Place, will be inclined to eaac k, 
other, they always forming the ſame Angles witdb 
the Meridian. Hence it follows that that all-Rumbs, 1 
except the four Cardinals, muſt be Curves or Hel- 
Ipberical Lines, always tending, towards the Pol, 
and approaching it by infinite Gyrations or Turn- 
*ings, but never falling into it. Thus let P be the | 
Pole, EQ an Arach of the Equator, PE, PA,, 
Sc. Meridians, and EFGHKL any Rumb; 3 
then becauſe the Angles PE F, PFG, c. are by © 8 
the Nature of the Rumb Line equal, it is evident that * 
it will form a curve Line on the Surface M. che 
Globe, always approaching the Pole F, but ee . 
. .  ** _ 
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| Compaſs) equally diſtant 
the Angle contained between any two of them adja- 
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e e were poſſible for it to fall 
OOTY OR r blow, that the ſame 


Lie culde cut in infinite Number of defer Lanes: at 


equal Angles, in the ſame Point, which is abſurd. 


19. Becauſe there af hiya Rumbs (or Points in the 
one another, therefore 


cent, will be 119, 15“, viz. r Part of 3609; and 
ſo the Angle contained between the Meridian and the 


NS E, will be 119, 15, and between the Meridian 


and the NN E, will be 220, 30, and ſo of the reſt, 
a8 ry m_ following Table. 
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4 Table of the Angles which every 2 Point of be 
 * Compaſs makes with the Meridian, ET 
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HIS Method of Sailing, eee the 
Earth to be a Plain, and the Meridians 
al to one another; and likewiſe the Parallels 
of Latitude at equal Diſtance from one another, 
as they really are upon. the Globe. Though this 
Method. be in itſelf evidently falſe; yet in a ſhort 
Run, and eſpecially near the Zquator, an Account 
_ 10. the Ship's Way, may be kept by it tolerably 
W 
2. The Angle formed by the Meridian and Rumb, 
that a Ship fails upon, is called the Ship's Courſe. 
Thus if a Ship fails on the NNE Rumb, * 
Gus ol 229, 30“, and ſo of others. 
; iſtance between two Places! ying on the 
L \ of PL Parallel counted in Miles of the Eguator, or the 
4 £ Diftance of one Place from the Meridian of another 
- - _*, Counted as above, on the Parallel paſſing over that 
I2 Place, is called Meridiona! Diſtance; which in Plain 
= n 
| AI bn . Let A denote a certain Point on the Earth's 
A 2 Mw 5 C it's N and by D the e | 
ws of Latitude paſſing through it; and ſuppoſe a Ship to 
b 5, _ fail from A on the N NE Rumb till ſhe oe 
at B; and through B draw the Meridian B D (which | 
7 3 to the Principles of Plain Sailing, muſt 
* oC 1 to CA) and the Parallel of Latitude 
WT. -. 5 T2 then the Length of A B, viz. how far the 
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__ Ship has failed upon the N N E. Rumb, is called 
_- 3 her Diſtance; A C or BD will be her Difference of 
Latitude, or Northing, C B will be her Departure, 

or r Fafting. and the Angle CAB will be the N | 

OE Ls ence. 
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Latitude, for if the Ship fails on a Meridian, then' it 
is plain, that her Diſtance will be juſt equal to her 


Difference of Latitude, and ſhe will have no Departure; 
but if ſhe fail on a Parallel, then her Diſtance will be 
the ſame with her Departure, and ſhe will have no 


Difference of Latitude. It is evident alſo from the 
Scheme, that if the Courſe be leſs than 4 Points, or 
45 Degrees, it's Complement; viz. the other Oblique 


Angle, will be greater than 45 Degrees, and ſo the 


Difference of Latitude will be greater than the Depar- 
ture; but if the Courſe be greater than 4 Points, then 


the Difference of Latitude will be lefs than the Depar- 
ture; and, laſtly,” if the Courſe be Juſt 4 Points, the 
Difference of Latitude will be equal to the" Departure. 


5. Since the Diſtance, Difference of Latitude, 


and Departure, form a right-angled Triangle, in 


£ M Which 


\ 


1 Of Plain Sailing. 1614 $3 
Hence it is plain, that the Diſtance failed, will always 
be greater than either the Difference of Latitude, N 
Departure, it being the Hypothenuſe of a right angled | 
Triangle, whereof the other two are the Legs; except 
the Ship fails either on a Meridian, or a Parallel of 
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the ſame as in Caſe 3. of Right- Angled 3 
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4 Olique Angle 
0 ps Courſe, B X's Complement; therefore 


oppoſite to che Depemue 18 


en, Ne «1h Sen. 2.) 


ee andere ue the Caſes of mw ab. 


whi ch are as. follow. 1 


| CASE I 
| Courſe and Diſtance given, to 9 Difference if L Lati- 
tude and Departure. 77 
Example. xD 
Suppoſe a Ship fails from the Latitude of 309, 


25 North, NN E, 32 Miles. Required the Diffe- 


rence of Latitude and — and the Latitude 


come to. 


The Geometrical Conſtruction of this Caſe, is 


ww wa 


| "Gio the Sine 2 GA 222, _ 1 9 38264 
ſo the Ship has made 12.23 Miles of Depart 
Meridian. Then for the Difference of Latitude, or 

* Re&angular T ae the oni Analogy, 


© A Radius „ > +S — E - — 


ſo the Ship has differed her Latitude, or made of 


8 Diftance and * : | 


Gray fails NEU N 2 Eaſterly, uin e come 9. 
| M | 


IS 


. = 
„ „ 


to the BC - - 


32:26 - '- 108999, 
ure 


EFaſteriy, or has got ſo far to the Eaftward:of her 


Northing, the Ship has made, we have, by Caſe 3. 


WZ, 

Rs 

is to the Diſtance Kc »- 22 » 14.013 
07 


ſo is the Co- ſine of Courſe A- 229, 30 9.96562 
ro che Difference of Lat. A 29.57 1-47077 


Northing 29.57 Minutes. 8 
And ſince her former Latitude was North, and her 
Difference of Latitude alſo N orth. bis e | 


To the Latitude failed from 30, _ N. 
add the Difference of Latitude oo , 29. 57 


and the Sum is the Lat. come to 30, 54-57 N. 


By this caſe is calculated the Table of Difference 
of Latitude, and Departure, to every Degree, Point, 
and quarter Point of the Compals ; for the Diſtance + 
from 1 to 100 Miles, at the end of this Section; the 
Nh of which ſhall be there explained, 


| CASE. "Sis. ED 
Courſe and Difference of Latitude gives, | 
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| of Plain Sailing. 8 ä 
WI. he Latitude of 460, 55 North. Required the Di- 
E + "0 4 a ace and Departure made good upon that Courſe. 


4 both Latitudes are Northerl ly, and the Courſe 
all Northerly. Therefore, | 


From the Latitude W 469, 35 
ſubtract the Latitude failed from - - 45, 25 
and there remains <*' - = - - = 01, 30 


che Difference of Latitude, equal to 90 Miles. 


The Geomenical: Conſtruction of this Caſe, is 1 
Te dame with that of Caſe 1. of Reftangular Trigonomitry, . 
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1 following S 
the * 8 * viz. 


1 As A 210.00 
3 is to the Diff. of Latitude A B - 90 - -1.95424 
8 ſo is the Tangent of Courſe A 39, 22“ 9.91404 

to the Departure BPD 73-84. 1.86828 
ſo the — has got 73. 84 Miles to the Eaſtward of 
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An for che r AD, ve en by Caſe a... 
of, Reckangular 7. gonometry, the following Fropartians. CEO 


WE. 


As Radius —— - = | TO. 

js to the Secant of the Courſe 390 , 22! 10.11176 
ſo is the Difference wy UI A B go-- 1.93424 2 r 
to the Diſtance AD * $0000; 2 8 


CASE 3. : 9 


Difference of Latitude and Diſtance given, to Ind 
Courſe and Departure. —- 


f 


: - Example. 


| 4 a Ship fails from the La of 560, 50% 
North, on a Rhomb between South and Weſt, 126 
Miles, and ſhe is then found by Obſervation to be 
in the Latitude of 55%, 40, North. Required the 
Courſe ſhe 5 on, and her Departure from the 
ne, 1 


Since the Latte are both North, and the Ship 
failing towards the Equator. | Therefore, 


From the aide failed from 56, 55 
ſubtract the obſerved Latitude e 


and the Rema inder o „10 
equal 8525 2 is the Difference of Larirude: : 


166 Of Fit glg. | 
This Caſe is conſtructed the fame Way as Cafe 5. 
| ef Renan ä and by it 5 W N 


D 


following Proportion for finding e Ange of the 
_ F, VIZ. 


| \ 

As the Diſtance ſailed F * - 2.10037 
is to Radius - - - 109.00000 
ſo is the Diff. of Taue FE 70 - 1.84510 
tao the Co-fine of the Courſe F 566, 15 9. 74473 

which, becauſe ſhe fails 5 South. and. W 

will be South 569, 15/ Weſt, or S WS W. Then 

for the Departure, we have by Caſe 3. of Reftangalar 

T e the following reporten, VIZ. 


As Radius * 10.0 

te the Diſtance failed D F - 126 2.10037 
N 81 is the Sine of the Courſe F - 56° 15! 9.91985 
0 the Departure DE - - 104.8 - 2.02022 
conſequently ſhe has made 104.8 Miles of 1 
Ty: 
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| n 


a daNyV 


7 We 7 rigonometry, and r it we : have: the 
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e ee 

erence of Latitude and Departure given; to find” 
os gory fo 


Suppoſe a Ship ſails from the Latitude of 449, 60 
North, between South and Eaſt, till ſhe has made 
64 Miles of Eaſting, and is then found by Obſerva- 


tion to be in the Latitude of 40, 36 North. Re- 


quired the Courſe and Diſtance made good. 


Since the Latitudes are both North, and the Ship, 
failing towards the Equator., Therefore, 

From the Latitude failed from - - 449, 0 N. 

take the Latitude come to 42 22 

and there remains - - OT „ 5 
equal to 174 Miles, ws. Difference of Latirde: o. 
Southing. 


This Caſe is conſtructed the ſame Way as Caſe 4. 


abel Proportion to find the courſe KG L, viz; 


1 
» - x * 
au - * 
28 « 
7 8 — A — 
. — » > 
8 . ET x ** 
* 7 : 3 de... 
. * x 
Ls \ 
9 » $ * 
: 4 * 
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As the Diff. of Latitude * K 1 14 - 2.05690 | 
is to Radius - - \ NOI 


ſo is the Departure KE 64 1.80678 
to the Tangent of Courſe G 299, 1 * 9.74928 


which becauſe the Ship 1 is ſailing between South and 
Eaſt, will be South 299, 19 _ or SSE + Eaſt 
nearly, 


Then for the Diſtance, we ſhall have by Caſe 2. 
of N e Trigonometry, the following Analogy, 
vi. 


As Radius | - - - 10.00000 
is to the Diff, of Latitude GK * 2.05690 
ſo is the Secant of the Courſe - 290, 19 10.05952 
to the Diſtance GL '- - - 130.8 - 2.11642 
conſequently the Ship has ſailed on a SS E 2 Eaſt 

Courſe 130.8 Miles. | 


CASE 5. 


Diſtance and 8 given, to fund 2 wm an 
Difference of Latitude. 


Exanple | 


Suppoſe a Ship at Sea, fails from the Latitude of 
345, 24, North, between North and Weſt 124 Miles, 

and is found to have made of Weſting 86 Miles. 
Required the Courſe ſteered, and the Difference of 
Latitude or Northing made good. 


—_—_ 
& s 4 

=" 2 

- 


—_— 


Of” Plain Sling. 
"This Caſe is conſtructed the ſame Way as Caſe 8. 


5 of Oy Freed; and BY: it . have the 


A ert ing gs B 


- 
. 4 & 


Northing 85-35 


- 


D. 


Az the Diftance AD. - 14 © = 2.00840 


is to Radius - - - - - -_ - - 10.00000 
ſo is the Departure AB - 86 - = 1.93450 
to the Sine of the Courſe D 430, 54 84108 
ſo the Ship's Courſe is North 4305 54 Wel, or 
N WIN Welt nearly. 


Then for the Difference of Lake we have by 
Caſe 3. of Rettangular Trigonometry, the th. 
Analogy, 


viz. 


% m ESE 10. o 00 


is to the Diſtance Ap 124 — - -2:09342 
ſo is the Co-ſine of the Courſe 43.5 34 - 9.85766 


to the Diff. of Latitude BD - 89.35 +» 1.95108 _ 


cer is equal to 1 Degree, and 29 Minutes oe 


3 


169 


following Proportion for finding the Courſe AD B, | 


Hen | 


8 Of Plain Sailhig.. 


Hence $0 fc G Latitude the Ship is in, firjce'Both 
Latitudes are North, and the Ship failingy bo the 
Equater, Therefore, 8 95 \ 


To the Latitude ſailed from — '-; - 249, 24 
add the Difference of Eamitude- . =; - 1 


the Sum is Z. 1 3628 
the Latitude the Ship i is is in Norch. : 


CASE 6. 
given, . Jud Difance and 


Courſe and 
Difference of Latitude. 


 Enample. 

Suppoſe a Ship at Sea, in the Latitude of 249, go 
South, ſails SE #'S, till ſhe has made of Eaſting 36 
Miles. Required the Diſtance and Difference of 
Latitude made good on that Courſe, | 


This Caſe is proj jected the ſame Way as Caſe 2.1. 
Y 6 Ti * . by Gp 2, we have 


it eee 


Of Plain Sailing. 171 
As the Sine of the Courſe G 330, 46. 9.7% 
is de eee HN —— SED * 762% 
ſo i 19 Radrus - 2 — — — — 5 FO.00000 3 
to the Diſtance GM _ mas - 2˙23753 | 


Then for the Difference of Landes we hre 7 
by 2 1. of ER el Trigonomeiry, the ans 9 
Analogy, via 


As the Tangent af Courſe - 339, 47 9.82469 
is to the Departure k HM - 8 — 1.98227 
ſo is Radius - - - - - - »- = 10.00000- 
to the Difference of Latitude GH 143.7 - 2.15738 
equal to 20, = nearly. Conſequently — the La- 
tieude the Ship ſailed from was South, and ſhe . 
ſtill 1 South, -: 


To the Latitude failed from Rb 24, 30. | 
add the Difference of Latitude 223 24 8 
nfm oo Oo 

is the Latitude ſhe is come to South. | 255 


6. When a Ship hom ſeveral Courſes in 24 (Hours | 
then the reducing all theſe into one, and thereby 1 
finding the Courſe and Diſtance made good upon 
the Whole, is commonly called the Refolving of a 
Traverſe. ; 3 wy : * 3 "2 
. Ar Sea they commonly begin each Day's Rec- 

koning from the Noon of that Day, and from that 
Time they ſet down all the different Courſes and * 
Piffances Rermed by the Ship till. Noon next WR 
upon the Log-Board ; then from theſe ſeveral Courſes 
and Diſtances had from the Compaſs and Lg d, 
they compute the Difference of Latitude 4 
parture for each Courſe (by Cafe 1. of Plain i 

and thefe, together with the Courſes and Diſtances, 
are ſet down in a Table called the Traverſe Tab - 


which confiſts of kve Celumns ; in. the fiſt * wn 


192 | Of: Plain Sailing. 


next the Differences: of Latitude belonging to'theſe 


Courſes, according as they are North or South, and 


in the two laſt are placed the Departures belonging 


to theſe Courſes, according as they are Eaſt or Weſt. . 
Then they ſum up all the Northings, and all the 


Southings; and taking the Difference of theſe, they 
know the Difference of Latitude made good by the 
Ship in the laſt 24 Hours, which will be North or 


South, according as the Sum of the Northings or 


Southings is greateſt ; the fame Way by taking the 

Sum ot all the Eaſtings, and likewiſe of all the 
Weſtings, and ſubtracting the leſſer of theſe from the 

3 greater, the Difference will be the Depai ture made 
good by the Ship laſt 24 Hours, which will be Eaft 
* or Weſt according as the Sum of the Eaſtings is 
reater or leſs than the Sum of the Weſtings; then 
00 the Difference of Latitude and Departure made 
good by the Ship laſt 24 Hours, found as above, 
they find the true Courſe and Diſtance made good 


as alſo the Courſe and Diſtance to the intended 
Port. | | 


| Example. 


. North at Noon any Day, is bound to a Port in the 
Altitude of 43, 40“ North, whoſe Departure from 
8 the Ship is 144 Miles Eaſt; conſequently the direct 
Courſe and Diſtance of the Ship is SS E Eaſt 315 
Miles but by reaſon of the ſhifting of the Winds 
* ſhe ig dbliged to ſteer the following Courſes till Noon 
4 next Day, viz. S E& S 56 Miles, SS E 64 Miles, 

NW#&+W 48 Miles, S W Weſt 54 Miles, and 


: 
WV. 
* 


Diſtance made good the laſt 24 Hours, and the 
7 i Bearing 


, 


a placed the Courſes and Diſtances, in the two- 


upon 'the whole (by Caſe 4. of Plain Sailing), 


- Suppoſe a Ship at Sea, in the Latitude of 480, 24 


FF. S$EZS.- Eaſt 74 Miles. Required the Courle and 


| . and Diſtance of the Ship from the intended 


Port! 
The ſolution of this 7 raver ſe depends 3 on 


the 1ſt and 4th Caſes of Plain Sailing; and firſt we 


* muſt (by Caſe 1.) find the Difference of Len, and 
Departure for each Courſc. Thus, FE 


. Courſe S Eb S Diſtance 56 Miles. 
For Departure. F =o 


/ ͤ = oi 7 
is to the Diſtance - - 56 - - +< += 1.74819 


ſo is the Sine of the Courſe 33% 4 9.74474 | 
to the Departure - - - 31.11 — = 1.49293 


For Difference of Latitude, 


As Radius - - '- - - - - -  - 10.00000 


is to the Diſtance - - - 56 - -. - 1.74819 
fo is the Co-ſine of the Courſe 330, 45. = 9.91985 
to che Diff. of Latitude - 46.57 66006 


-S Courſe SS E and Diſtance 64 Mes. 
F or Departure, SY 


” 


As Radius. - s 10.0000 
is to the Diſtance - - 64 - — - 1.80618 


ſo is the Sine of the Courſe 229, 3o' - + 9.58284 
to-the, Departure 2 24.5 -.  I-38903 


* or Difference of Latitude. 
As Radius V 10000000 
is to the Diſtanſe 64 - 1.80618 
ſo is the Co- ſine of the Courſe 229, 30 9.96362 


to the Difference of Latitude 59.13 - 1.77180 
| bY * Courſe | 


Of Plain Sailing. | _ 


| 3. Courſe NM 4 W and Diſtance 48 Mile. 


For alen 
As Radius „ ry. 10. 
is to the Diſtance — 48 - 1.68124 


ſo is the Sine of the Courle 569, 187 = . 9.91985 
to the Departure - - = 39.91 » =. 1.60109 


For Difference of Latitude. 


As Radius - - - - =- - - » 10,00000. 
is to the Diſtance -  - 48 - =- 1.68124 
ſo is the Co-ſine of the Courſe 56? 15' - 9.74474 
to the Difference of Latitude 26. 0 42598 


4. Courſe S W + Welt and Diſtance 54 Miles. 
For 8 


1 0 
' is to the Diſtance - - < - LS 1.73239 
ſo is the Sine of the Courſe - 2.5*˙ - 9.4 287 
3 RE HOT - 1 67 119501 


For — of Latitude. 


As Radius 10, 
is to the Diſtance - - = 54 - - 1-70239 
ſo is the Co-fine'of the Courle 169, 27 9.98090 
to the Difference 2055 Latitude 51.67 1.71329 


5. Courſe 8 Eb 82 Eaſt and Diſtance — Miles. 
For Departure. 


} 


3 — - < - -. 10. 00000 
is to the Diſtanſſe 74 1.86923 
ſo is the Sine of the Courſe 399, 22” 9.80228 
7 3 — - 46.94 - - 88 

e 


do Wo 


made 


VI " * hes - 
* 


. 
WF | Fer Difference of Latitude. 


As Radius -. > =- - |= fe 
1s 40 che Diftance - - - 714 — 1.86923 bem 
ſo is the Co- ſine of the Courſe 390, 222 9.88524 

to the Difference of Latitude 37. 21 - * 1.7747 


Now theſe e Suns and Difiazces, r. ny 


ther with the Differences of Latitude and 
tures deduced from them, being ſet down in 
proper Columns in the Traugſe * Table, will ftand hs 
follow. 


The T;, raverſe Table. 


* MS. 
— —_ — —_— _— 


—— — — 


Hence it is plain, nage the ONE of the Northings | 
is 26.69, and of the Southings 214.58, the Differegce 
| between theſe, viz. ate Ape nei Southing made 
| 24 Hours; alſo the Sym 
of the Eaftings being 102.55, and of the Weſtings 
83.88. che Difference 46.97 will be the Faſting. or _ 
Departure made good by the Ship's laft 24 Hoyrs ; - 
conſequently ro find the true Courſe” and Diſtance * 
by the Ship in that TM ir . be EY | 


good by the Skip, the 


/ 


* 4». o Plain S ailing, 


Gourſes Diftances Diff. of Lat. 4 Departure. 
TN] 8] 8 FF 1 
SE bb] ———| 46.57 44.21 — © 
S$SE 64 —— $9-13 | 245 Jn—_ 
1 NW3V . 2667 39.994 ᷑ =. 
$5 WE West- 55.57 |-——] 25.67 
185841 74 ——/ 57.21 46 +] 


* 0 
: : yy 
"— —— ”— * 4 
— 0» . 
— —— ——— _ — 
. 


As the Difference of Lauge - 1 87. 91 - 2. 27393 


is to Radius „„ - _- 10 .00000 
io is the Departure . 46.97 - - 1.67182 


to the Tangent of the Courſe. - 14, 0g -: 9.39789 
| rf 0 SE + Eaſt nearly. Then EE Diſtance 
it w 


| As Radius RF” Se ate „ 
zs to the Difference of Latitude 187. 91 - 2.27393 


ſo is the Secant of the Courſe - . 07 10. 01319 
to the Diſtance - - < = 193.7 - 2.28712 
_ conſequently the Ship has made good the laſt 24. 
Hours, on a Sb E - Eaſt Courſe, 193.7 Miles; 


and fince the Ship is failing towards the Equator, 


therefore 


From the Latitude failed from - - 48%, 2/ N. 
R - 3, 08 8. 


there remains — — 3 
the Latitude the Ship is in North. And becauſe 


the Fort the Ship is bound for, lies in the Latitude 


of 43, 40 North, and conſequently South of the 
Ship, therefore 


* From the Latitude the Ship i isin - 459, 1& N. 


take the Latitude ſhe is bound for .- 43 , 40 N. 


and there remains „36 


r 96 Miles, the Difference of Latitude or South- 


ing the Ship has to make. Again, the whole Eaſt- 
ing the Ship had to make, being 144 Miles, and 
ſhe having already made 46.97 or 47 Miles of Eaſt- 


ing; therefore the Departure or Eaſting ſhe till - 


has to make will be 97 Miles. Conſequently to find 
the direct Courſe and Diſtance between the Ship and 


the intended Port, it will be by Caſe 4. of Plain 


Sailing, 
18 ; "ia 


whence the true Bearing and Diſtance of the intended. 


e 


/ Plain Sa 25 " 97 


As the Difference of en - IT - 1.98227 
is. ro Radius yer = 2 * - — 10. 00000 * I. | 


ſo is the Departure „ 97 _ 1.98677 Is 7 
to the Tangent of the Courſe - 45? ; 2 — 1 


* 


and 


i 


Ab Radius —_— — 10. ooο⁰ 
is to the Difference of Ln 96. — 1.98227 
ſo is the Secant of the Courſe - 45%, 19 10.153293 

to the Diſtance - - 136.5 2.13520 


Port is SE, 136.5 Miles. 


In the following Table, computed by Caſe 1. 
of Pin Sailing, for. the more ready working a. Tra- 
verſe, you may obſerve ; that in the top Column of 
each Page are 7 the Courſes beginning at 1 De- 
gree, _ through the ſeveral Degrees, P 
Points, quarter Points, to 45 Degrees, the bot- — 
tom Column beginning with 45%, where the upper --- = 
ends, and proceeding to go Degrees, the Degrees in 
the upper and lower Columns being the Compliments - 
of one another. The two ſide Columns in each Page 
contain the Diſtances, viz. thoſe on the left Hand J 
contain the Diſtances from 1 to 50, and tlioſe on the 


right Hand Page contain the Diſtances from 50 to * 2 3 
100. The other intermediate Columns contain Dif- * 
ferences of Latitude and Departures, anſwering to 


the Courſes in the top and Diſtances in the ſide Co = 
lumns. The Uſe of this will be 57 from the fols:' . ' "8 
lowing Example. : | | = 


: tudes will 


.E Plain mar, 


Example x, CP 
ofe the Courſe to be SE 5 8 2 Faſt and 


Diſtant 48 Miles. 8 Difference of Latitude 
and Deparhss.. - Ev 


Firſt, I look in the top Colamp for 3 + Points 
(becauſe it is leſs than 4 Points, or 45 Degrees) 


and in the fide Column os the left Hand Page (be- 


cauſe the Diſtance is leſs than 50) for. the Diſtance 
48; then below the 3 f Points, and on the. ſame. 
Line with 48, I find 37. 1 for the Difference of 12 01 


tude, and 30.4 for the 


Example 1 


| Courſe NE 5 E, and tie Diſtance 
"Required the Difference of Latitude and 


Hint, 1 look ini- che [otro Gals, he e 


Courfe, viz. 5 Points (becauſe it exceeds 4 Points 


or 45 Degrees) and in the ſide —, on the 
right hand Page (becauſe the Diſtance exceeds go) 
for the Diſtance 76; then above the Courſe, and 
on the ſame Line with the Diſtance, I find 63.2 
for the Departure, and 42.2 for the Difference of 


Latitude. 


If the given Diſtance exceed the Limits of the 
Table, i. e. be greater than 100, then that Diſtance 
muſt be divided into two or more Parts,” each of 


which muſt be leſs or equal to 100: then find, as in 


the preceding Examples, the Difference of Latitude 
and Departure for each Diſtance on the given 
ON the Sum of theſe Differences of Lati- 
the Difference of Latitude required, 
alſo the Sum of the . will be the Depar- 


cure Fon ired. 
Exanpl 


2 is the Difference of Latitude required,” and 
u 


os Plain . 


12 AF *h | Trane 8 
Suppoſe the Courſe SW 5 8, "a> Diſtzace: 146 


Miles. Required the Difference of Lander and 
Departure. 


Firſt, 1 divide the given Diſtance into eo. Viz. 
100 and 46; then the Differences of Latitude and” 
Departures anſwering to theſe on a SWS Courſe, 
found i in the Table, will be as follows, viz. 1 


r = on 
* SN , * 
— 4 — p ” 8 * 
1 * 4 — 
2. by ” * 
Courſe it. Dif. of La Due 8 S 
* 1 5 0 * " 
. N JC Id 
wr N 2 


SWS. 100 83-1 
— 46 38.2 : 
— 146 1821.3 


The Sum of the Differences of commit” | 


m of the Departures, viz. 81.1 is the Depar- 


ture required. 

After the ſame Manner may a Traverſe be wrought 
by the Table, viz. by finding the Difference of 
Latitude and Departure (from the Table) to each 
Courſe and Diſtance, and ſetting them down in 
their proper Columns in the Traverſe Table, and 


then wor! ing as in the i E af Tra- 3 Pa 


verſe. 4 RE ® 
Suppoſe a Ship in the Latitude of 36%, 43 3 lte | y 


fails on the following Courſes, viz. S Es A 
SSE 42 Miles, S5 W 64 Miles, and IN Io N 
Miles. Required the Courſe and Diſtance made _ 
good upon the whole, and the n the op + _ 
comme to. 


N 2 b Tat. 


6 
A4 
»D A 
4 C by : 
4. . 
— "> 
8 s 
—— 4 


4 ö 1 \ N < N * 
* 7 1 d 54 0 2 4 
p * * 
1 * 
4 
" 
* - 
bb A 


> 


N 983 
— . 1 

A387 7, ; 
* . . p 


180 , of Plain Kine. 
Firſt, I take from the Table the Difference of La- 


titude and Departure belonging to each Courſe and 
Diſtance, and theſe ſer down in their proper Columns 


in the Traverſe Table, will ſtand as follow: 


Courſes 85 Bierce Dif. of Lat. Departure. 5 

S E 
+ - 3 46.6 — — 
i , 
SW 64 —— 62.8 , s | 
NEbN . 33. 3 (KÄ—ü-ͥͤ—̃4t.:U 22221 
1 1 33.3 149.1 69.8 | 12.5 
| $3.34 $839 F* ? 


_Diff. of Lat. 11,8 | $7.3 D. 


— 
Iv 
— 


Wbence it is plain, that the Difference of Latitude 
made good is 115.8 Miles, and the Departure is 57.3 
Miles; then for the direct Courſe and Diſtance it will 
be, by Caſe 4 of Plain Sailing, 


As the Difference of Latitude - 11 15. 8. 388 
is to Radius - - '- - 10. 00000 
ſo is the Departure 57.3 1.75815 


to the Tangent of the Courſe - 24, 30 9.65847 


which, becauſe the Ship 1s ſailing between South 
and Faſt, will be. SS E + Eaſt nearly. Again, for 
the Diſtance it will be, 


As Radius 2 - 10.00000 
is to the Difference of Latitude - 15; 8 - 2.09968 


ſo is the Secant of the Courſe: - 249, 30“ 10.04098 
to the Diſtance - - - - - 138.3 - 2.14066 


/ 
. 24 N 
pd . 


3 


"0 e Plain Salley.” * 
And fince the Ship is failing towards the Equa- 
tor, and N y diminiſhing her N there- 


fore, 
From the Latitude failed from - - 36%, 477 N. 


ſubtract the Difference of D . 1, 55 SY 


and there remains on as * - = 34 48˙ N. 
the Latitude the Ship has come to. 38 


+ 


7 - 
a g — 1 
" * 
” 7 4 
: "4 , © 
* 
* 
. 
* * , % * 1 
* 
'. . ' 
* 
2 * 
- 
4 
as . 
. k : 
5 
* c 
© — * & . 
— — — — _ * 
* Wü an 
> - 
by E * * 
4 \ A * * - 


- 
4% oa +... wt 


_— 
5 
5 
+ 5 
03 
25 


TAB 


., » 

WE» * x 
* * * 4 

. * 4 

» . : 

, . 1 


Difference of - Latitude and Departure 
in Minutes and Tenth Parts, to every 
Degree and Quarter- Point of the 
Compaſs, for the exact working of a 
Traverſe. . 


* 


+ - of Ae u% vw. 


5 ” 
* d 
1 * 
2 * af wx 
CC 
„ 
- 
- 
. 
\ 
* 
55 
Pe 
= 
A = 


— > 


A TABLE of Difference 


5 Dep. {Lat 


OO. o ol. o 
00.1T {02.0 
00.1 [oz. o 
O00. Jo. o 


00.7 21. o 
00.8 22. 0 
oo. 8 3. o 
09.8 24 0 
0.9 25.0 
00.9 26.0 
pars © 27. © 
or. 8 28. 


01. 1031.9 
01.2 32.9 


01.2 31.9 
[01-2 34:9 


01.3 35.9 
01.3 36.9 
01.3 137-9 
01. 438.9 
———4 N 
01.4 409 
ol. 41.9 
01.5 42.9 
01.5 43-9 
ot. 6 44.902. 
01.6 45.9 
01.6 46. 9 
01.7 47- - 
50 © Es 43 9124 


8 5 Lat. Dep. | Lit. 


2 Deg. A Point.] 3 Deg. | 4 Deg. 
Lie. J Dep. Lat | Dep. Lat. | Dep. [Lar. ; Dep, 


— _— — ——— < ñ —  w 4” Uo — 1 — 


88 = 7. 86 Deg. [65 Deg. 


——— — — 1 — — 1 — 1—— 


„ 


9 r 


g 


nw "Fo of% & 5 E oe Lp {oi 
* 


" Of Latitude and Departure. 18 


| 9 

; 2 Deg. t Point. 3 Deg. | 4 Deg. 5 Deg. 2 
. . De t. . . De % S 

50:9 | 02.7 [50.9 93.6 5058 0444 | 51 

$1.9] 92-7 $51.9 03-6 [51.8] 04.54 52 

52.9] 02-8152.9 103.7 [52.3 [04.6 82 

53-9 102.853.9038 [53.8] 04.7 | 54 

$4.9] 22:9154:9123-3 (54-$104-$1. 55} 

$5-9 03-9 [55-8] 04-9] 56 

56.9 04-0 [56,8| 05.0] 57 

57.9 04. 157.8 [of. 1 58 

58.9 o. 158.8 os. 2 59 

59.9 04-2 [59.8] 05.2 | bo} 


* 


o. 50.9 06,2 EZ | 
02,5719 05.0 [71.7] 06.3] 72 g 
02.5729 05. 1%. 706.4 73] a 
02.6,73-9 05-2 [73-7] 96-51 74 
05.2 [74-7 06.6 E 
95.37˙7ʃ 86 76 
05-4 [76-7 | 00.7] 22 
05.5 [77.7 106.8] 78 
055 58.7 


05-6 179-7 
05.7 $9047 
05.8 * 2.7 
05.9 [83-7 197-3] 844 
05-9 Þ4-7197-4| 85. 
06.0 $5.7 07.5 86 
06. 186.7 [o. 6] 87 
06.2 87.7 0747 881 
06.2 88.7 | 07.8 k 
06.3489-7 (27:91 99] 
05.4 {90.7 103.o[ 91 
06.4 [g91.6j08.of 92 


3343.8 
222 
wh DD w Oo © 
80 
— 


04-4 88.9 
or:589.9 1 93:1139.9 [23-4 22.9 
1.0|01.6,90.9103-2 90.9 04. 590.9 
92192.0|07.6g1.9 03-2,91.9 04.5 {91.9 


93{93-0|01.692.9 03.2,92.9 04. 6192.9 06.5 9.6 [08.1 931 

944.0 01:6 93.9 03-3 93-9 | 04-6 [93.9 06.6 [934.6 08.2 94 

955-0 |01:594:9193:394-9 104-7 94-9 1 
966.001. 795.903. 495˙9 | 04+7 95˙9 06.795. 6 [08.4 98 

977.001. 96.9 03:4,96.9 04-8 [90.9 06.8 196.6 [08.5] 97 

| 98198,0| 01.7,97.91 03-4 97-9 [04-8 97-9 06.9 [97.6 108.6} 98 
999.001.798.903. 598.9 04-9 98.9 06.9 198.6 08.7 99 

tooſroo. 07. o eo. 6 } 08.7froo 


o| 01+7,99-9 | 03-5 99-9 | 04-9 199-9 07.0 199-9 | 08+7 RE 
5 Lat. Dep. Lat. Dep. Lat. Dep. Lat. 8 [2,33 
189 Deg. 38 Deg. 3Point, 87 Deg. 36 Deg. 85 | Deg. oy 


* 


- 
/ 


% Point. 


21.9 
22.9 


31.3 
32.8 

3.8 
e 


03:5 [35-8 
03. 6. 36.8 


Dep. | 12 
84 Deg. 83 Peg. 


00. 303. o 
00.4 og. o 
09-5 105.0 


—— — 


oo. 6 06. o 


01. 110.9 
01.2 11.9 
01.412.9 
1.86139 
01.6 14.9 


02.3 | 
02.4 22.8 

02.5 23.8 
0276 24 8 
02.2258 
02.8 26.8 
02.9 '27.8 | 
03.0 28.8] 
03,1 29.8 
03.2 130.8 
03-3 (31.8 
03-4 13%+7 | 
03+5133+7 


947 (34:7 [24:3 [34 


| 


© 00 2 16 * — Md 


LE ICS 
- „ 


Of Latitude and Departure. 187 
Sz Poine.|6 Deg. 7 Deg. |8 Dep. js 7 8. 
1-8 Lat. Dep. Dep. Dep. 


: nd - ; 
* oo me, oe — — 


— = 


— — — — > — + 


CO mens „„ 


— —— — 


05.7157.7 o8. 157.4 
os. 858.7 258.408. 258.4 


09.9 [76.2 


10.4 [70.1 
10.6 71. 1 
10.7 [72.1 


10.9 73.1 


19.4 ½4.2 17.0 [74.1] 
6 75-2 11.775.1 "76 
+2] 11,7 [76.0 
10.9 77.1 
11.0 78.1 
11.1 79.1 
211.380.117. 
111.4181. 1 
117.5 82.1 
11.783. 1 
11.884. 7 
12.085 1 
12. 1186. o 
09. 2.87.3 12.2 $7.0 
09.3,38.7 88.712.488. o 


J 
p. Lat, Dep. Lat. Dep, Lat. 
82 Deg. 7 Point. 81 Deg. > 


— 


” 


188 


A Tasts of Difference 


EN Deg. ii Deg. 


L Point. [12 Deg.hi 3 Leg.j 14 beg. 
Lt. j Dep Lat. | D-p,| Lat. Dep · Lat. j Dep+} Lat. Dep 
57.565.207. | 00,2] 01:0 68.47.58. 8067.0 | 00.2 
oz. ol oO. 44 02.0 | 00.4] oz. o 00. 401. 9 00. 401.9 00.5 
02.9 oo. oſ oa. 9 00.6] 02.9 |00.6102.9 00.7] 02.9 | 00.7 
03-9 | 00.8] 03.9 | c0.8| 03.9 | 00.8'03.9 | 00.9} 03.9 | 01.0 
04.9 [00.91 04.9 | 01.0; 04-9 ol. 004.9 01.1104.8 or. 2 
05.9 jor.Il]o5.g9| 01.2} 05.9 [01,2j05.8| 01.3! 05.8 | 01.4 
06.9 01.3} 06.9 01. 4406.8 |o1.5j06.8 01.8 06.801. 7 
07. 801.50. 801.610. 8 107.8 | 01.9 
.6j08.8 {01.7} 08,8 | 01,8} 08.8 0.7 02.2 
„og. 8 jo1.9109.8for.9 09.8 09.7 | 02.4 
10.8 [02.1] 10.8] 02.1] 10.8 10.7 | 02.7 
11.8 oa. 3011.8 02.3] 11.7 11.6 | 02.9 
12.8 [o. 512.702. 5012.7 12.6 | 03.1 
13.7 102.7] 13.7 | 02.7] 13.7 13.6 | 03.3 
e E 
15.7 [oz. ol 15.7 | 03.1] 15.6 15.5 [03.9 
f 16,7 [93-2] 16.7 03.3] 16.6 16.5 | 04-7 
17.7 [03-4] 17.7] 03.6] 17.6 | 17.5 | 04:4 
38.6 [03.6 18.6 04.9] 18.6 | 18.4. | 04-6 
19.6 103.8] 19.61 03.9 04+ 5] 19-4 04-8 
20.6 [o4. of 20.6 04.1 20.4 | 05.1 
21.6 104.2] 21.604.302 21-3 195-3 
22.6 J04-4] 22,6 | 04.5 22.3 | 05. 
2023.6 ]94-6] 23.5 04.7 23.3 [05.8 
528.5 [los. of 25.5] 05.1 25.2 06.3 
26.5 [05.1 26.5 of. 3 26.2 | 06. 5 
27.5 05.3 27.5105.5 * +2 06.8 
028.5 105-5] 28.4 | 05.7 28.1 | 07,0 
2194257] 29:4h05:3) 29: 29-1 253 
30-4 05.9 30.4 [ 06.0] 30.3 30.10%. 5 
31.406. [3.4 06.0 31.3 31. o ö 
32-4 | 06.3] 32.4 [06.4] 32-3 
33-4 | 06-5] 33.3 [06.60 33-2 
4 (22:7 24:3 [05:3] 24: 
35-3 [96-9] 35-31 07-0] 35-3 
36.3 [07-1] 36.3] 07-2] 36.2 
37-3 [99-2] 37.31 97-6] 37-2 
38.3 07. 4 38.2 | 07.6] 38.1 
9-3 [27-0199-3 127029: 
40.2 [07-8] 40.2 08. ol 40.1 
41.2 08.0 41.2 08.2 41.1 
42.2 | 08.2] 4.2.2 08.4) 42.1 
13.208.443. 108.60 43-0 
44.208.644. 108.8044. 
58.0045. 2 08.845. 1 09.0] 45-0 
.1146.1 | 09.0} 46. 109. al 46. o 
37. 1 [09.2 47. 109. 47-0 
748.109. 348.109.6148. 9 
i9-r [99-5] 49-9 [09:31 49-9 
. JDep- Lat. | Dep. [Lat. Dep. wep | 
79 Deg.l7 Point.]78 Deg. 7 Deg.| 76 


2 NN 


10 


— 


; [Dep. IL. 


| 


18.1 


13.0 [66.7 
13.2 67.7 
11.4 68.7 
13.5 [69.6 
13.7 [70.6 
1391716 
14. 7 [72.6 
14-3736 
14+5174+5 
14.7 75•5 


61 14.9 [76.5 


| 


115.1 77.5 


2 655 
15.5 179-4 
15.6 — 
15.8 J 

16.0 — 
16.2 83.4 
16.4 43 
16.6 85.3 
16.8 7 3 
17.0 8 7.3 
17.2 88.3 


19.4 [89.2 


17.6 [99.2 
1.218.191. o 


17.7 j9 
17.9 192.2 
93.2 
18.3 [94-2 
18.5 95.1 
18.7 96.1 
18.9 (97.1 
19.1 08. 


Lat. Dep 


12.5162. 6 
42.63.16 
12. 9064.6 
13.706 5.5 
13. 3466.5 
13.5067. 5 
13.7168. 5 


13. 969.4 
14.0070. 4 
14.27 1.4 
14.472. 4 
2 2 
14.3,74+3 
15.017 5+3 
15-2,76.3 
15-4177+3 


5.8. 79.2 
16.0{80.2 
41 16.2/81.2 
16.4 82.2 
16.6 33.1 
16.8 84.1 
17.0 $5.1 
17.2,86.1 
17.4 87.1 
17. 6,88. 


17.8 89.0 
17.9 90.0 


18.391.9 
18.5'92.9 
18.7'93.9 
18.9 94-9 
19.7 95-9 

19.3068 
19.5 97.8 


18.4 6,78.2 16. 


12,7159-4 
12.9 60.4 
r3-1161.4 
13. e3,02-4 
13:5493-3 
13-7,64-3 
13.9 65.3 
14.1.66.2 
14+3 67.2 
14.5168. 2 
14. 123655 
15. 070. 1 

15.2.1. 1 
15.4 72.1 
5.6.21 
15. 8.74. 0 
76. 0l/ 5. o 
16.2 760 
15. 4, 77.0 
16.6-77.9 
16, 16.8,78.s 9 
17.079 ·9 
17.2 $0.9 
17.5 81.8 
17.7 82.8 
17. 9 $3.3 
18. 3. 85.7 

18.5, 88.7 
18. 18.7 37. $747 
18.6 9 2.5 7 
19.1 89.6 
19.3 90.6 
19-5,91.6 
19.7 92.6 
20. 93. 5 
20.2 945 
20.4 '95- 5 
20.6:96.5 
25.38 97-4 


Dep | Lat bl! 


Lat. Dep. 


1 


11.5 
11.9 


12.4 


12.6 
12.3 
13.0 
| 13-3 
13.5 
13.7 
13-9 
14.2 
14.4 
14.6 
14.8 
15.1 
15.3 
15.5 
18.7 
16,0 
16.2 
16.4 


— 


16.9 
17.1 
17.3 
17.5 
17. 8 
18.0 
18.2 
18.4 
18.7 
18.9 
19.1 
19-3 
19.6 
19.8 
20.0 | 
20.2 


20.5 
20.7 
20.9 
21,1 
24 
21.6 
21.8 
22.0 
22.3 
22.5 


Lot. 


80 Deg.{79 Deg.!7 Point. 78 Pe — Deg 


12.7 


16,61 


* — On OF COOn_ — 
- 9 1 


A TAB LE. of Difference 


A1 + Point. 15 Deg. 16 Deg. 1 Z Point. 


00.3]01.0 
00. 5 01.9 
00.8 102.9 
01,1038 
01. 404.8 
01.6 [05.8 
01.9 [06.3 
02.2 107-7 


02.5108.6] 


02.8 [09.6 


03-0 110.5 
03-3 5145 
03.61[12.4 
03.9 [13-4 
04:4 [1543 
04.7 [16.3 
05,0 [17.2 
0542 13,2 
05.5 19.1 
05.8 [20.1 
06. 121. o 
06.3 [22.0 
06,6 [23-0 


17 —— 2 


Deg 2 
Dep» Tat. Dep- S 
00. 1 00.9 | 00.1 00.3 1 
00.6 | 00.6] 2 
00.9 [02.8 | oo.g] 3 
01,21j03.8| 01.2} 4 
01. 5 4.80.51 5 
01.7555.7 01.38 6 
02.3 * 8 
02.6 O02, 9 
02.9 03-1] 10 
o3. 2 03-4 T1 
03.5 03.71 12 
03.8 04-0] 13 
04.1 04.31 14 
4 
04.7 16 
05.0 17 
05.3 18 
O5. 5 19 
05.8 
06.1 21 
06.4 [20.9 22 
06.7 21.9 
07,0 22. 24 
07.3 [23.3 _25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3 
vi 
74 
38 
39 
40] 
| 411 
42 
43 
44 
45 


vo 


E 


56 * 


"ol Lame and Departure. 


1 or | 


1 237+7 


| 18.5 
18.7 


| Lat. 

49-3 
50.2 
51.2 
$2.2 
2. 
54.1 
55˙1 
56.0 
$7-0 
| 58.0 
53.9 
59-9 
50.8 
61.8 
62.8 


— — 
16.0 [63.7 
64-7 


16.5 
16.3 166.6 


270 67.6 


1 Deg. 


5-7 | 


Dep. 

13.2 
13˙5 
13.7 
14. 0 
14.2 
14.5 
14.3 
15.0 
15.3 
15-5 
15.8 
16.1 
16.3 
16.6 0 1.5 


17.2 [68.6 78. 


17.5 9.5 
70'S 
18.0 71.5 


18.2 


73-4 
74-4 


172-41 19-4 


20,2 5.0 
20.4 [7 5+9 


77:3|29.7 6:9 


21.0 [77-9 
21.2 [73.8 
21.5 [79.8 
21,7 [$0.8 
22.0 8 f. 7 


N 22.7 52.7 


22.5 183.6 
22.8 8 4.6 
23. 0 f $5.6 
23-3 185.5 


Sb : 
$149+7 

50.7 
31.7 
52.6 
53.6 
545 
58˙5 
56.5 
57-4 
59.4 


17. 460.3 
17.606 1.2 
17:9 62.2 
Nast 2 

3.64.7 
— 7.65. 
19. 66.0 
19. 19-3 7.0 
19. 79.6 (67. 9 
19.3'68. 9 
20. 1069. 8 
20. 470.8 
20. 771.8 


20.9 72.7 
. 73.7 
21.5 174-6 
21.8175. .6 
22.0,76.6 


22.3 775 
22.678. 5 


27.3094. 7 
27-69 5-7 


I Lat. Dep. 


17-1159.3 1. 


15 La, 17 Deg. Deg. 
Dep. 


Dep, Lat. Dep. 


19.7 65.0 


21.5,70.8 
21. 21.8 2. 

22, 22.1,72.7 
22.3 73.0 
22.6 74.6 


23-5 77+5! 
23.8 78. 4 


125.885. 
1126. 1086.1 


Lat. Dep. 


22.9'75-5] 
23.2 276.5 


D 

14.9 
15.2 
15.5 
15.8 
16.1 
16.4 
16.7 
17.0 
17.2 
4 
17.8 


118.1 


18.4 
18.7 
19. o 
19.3 
19.6 
19.9 


20.2 


„ 20.5 


20. 8 
21.0 
21.7 
21.6 
21.9 


22.2 
22.5 
22.3 
23. 1 
23:6 
23.7 
24-0 


[24-3 


24+5 
24-88 


25.7 


25.7 


26.3 
26.6 
26.9 


27.5 
27.8 
28.1 
28.4 
23.6 


29, WA, 


Lot. 


P 
ez ; Dep EE — 73 Peg. .) 
— Bos 


48.5 5 
49-4 
50-4 
51.3 
S3. 
5 J+3 

$4+2 

55.2 


$7:1 
58.0 
59. wi 


59.9 
50.9 
61.8 


52.8 20. 


25.482. 


26.0 


27.208 


28.9 194. 


63-7 
47 
5.6 61 

66.6 

67-5 

68.5 | 

69.4 

70.4 

71:3 

7.3 

73-2 

74-2 

7541 

76.1 

77.0 

78.0 

78.9 


790 


$1.84 26.4 


56.1 


- 


—— 


td 


Sw” 7 * Ld Pati ate. dds. tre At. ated. „ _ 
2 - 


= . : 
. l 4 1 
* 4 


: 


- 752 | A Tal of Difference 


S TT Pont. 120 Beg. 21 Deg. 22 Deg. 2 Points ſ N 
— 6 4 — — — — 7 5¹ f => ; 
* > > F Dp. Let. 6 Dey: Lat. Dep.j © 
777 56.3 60.9 A wary | 
l 00. 7 01.9 - 2 
: 01,0j02.8 — ; 
01,4 ©J. . 0 g 
o 4,03 7 Pelle 
— 5270 6566.1 [or. 02-3] 6 
3 03.1 8 
: — 
= = 
ba 04.Tj11.2 04.6 
04+4:12.1 


©04.$j13.1 


eg. (6 Points [ 


ATTY 


% 


A 2 2 * * W et th. 


3 


—— — 


Of Latitude and Departure. 


— — 


193 


128.0078. 


24.995 
Des 
25.617 1-4 
25.9172-4 
26.3173+3 
26.6174-2 
26.917 5-2 


27. 7. 1 


27.3[76-1 | 37." 


th. th. 


r. 7% Deg. log Deg, 


» 8 


.|22 Deg. 2 Point 
DEE. LE (Dep. 
47.319.147. 79.5 | 
48.21 19.4 48.0 19.9 
49.10] 19.3749.0| 20.3 
50. 1 20.2149, 9 20.7 
51. o [20.6 $0.8 27.0 
TAI rr 
52.821.352. [21.8 

21.7 balk 22.2 
22.154. 5 22.6 
22.5155-41 23-0 
22.8156.3| 23-3 
23-2157-3] 23-7 
23-6[58.2 | 24:1 
24.059. 124.5 
. 
24.7 01.01 25.3 
25. 161.9256 
26,0 
26:4 
26.8 
27.2 
27.6] 
| 27-9]. 
28.3 
2 
2119.1 
29-5 
29.8 
30.2 
30.6 
Ti 
1.4 N 


— 
. 


5 


—_—_— 


— 


J 


" 


a. 


=) Tan of Difference. 


Deg. 


=_ Deg. j27 Deg.| & 
_ — — 7 N N 
&]23 Deg. |24 Deg. 25 a Oo — |S] 
P|Lat. | Dep, | Lat j Dep, Li (Dep. | Lat. = : — — 
— — 20.0 „4 00 00. 4 00.9 1 0 
N b os 91.8 00.8 bet oo. 8 [or. 8 oo. oo. 9 | 2 
' 01.2 02.7 ot. 2 02.7 01.3 02.7 01.3 01.3 s | -, 
- 01.6 03.6 01.6 '03.6 01.7 03.6 01.7 01.7 4 
01.9 104.6 102.0 od. 5 02.104.803. 1 02.3 43] 5 
= [== bla. on, 82.6 5 
; 4 —. 106.4 02.8 06.3 03.1 3 
: 03.1 7:3103-2\07.2 03-5 « 
9 03.5 08. 203.7 08.2 2 12 
04.9 9.1 ä PID 2 
1154.3 10.0 ＋ 10.0 2 wn 
eee —— = 
05.5 12.805. 7 12.7 _ "4 
05-9 13.7 Jo6.1 73.6 8. 06, 2 
06.2 14.6 66.5 14.5 07. - 
06. 6 [15-5 05.9 15.4 |07-2[15.4| 07.3 07 7 
07-0 16.4|07.3 16.307. 6 6.30. 7 07.9 5 
3 07.7 17.2 o8.o 17.2 08.1 o8.3 8 
xy 18.3 08. 1 18.1 o8.4 18.1 o8. 5 08.8 —.— 
. 09.2 21 
8.2 19.2 08.5 19. 008.9 [19.0] 09.0 09 
08.6 20.1 o8.9 [19.9109+3119.9 09-4 09-9 — 
og 0 21.0[09.3 [20.8 og. 7 [20.3 | og. 3 10.1 2 
41.9 og. 8 41. 7 10. 121.7 10.3 10. 
09.8 22.8| 10.2 2. 710.6 [2.6 10.7 11.0 [22-3] 5 
10•2 21770 10.6 23.6 17.0 23.51 71.1 11.4 2277 26 
10.5 24.7 11.0 [24 511.424. 4J1 11.8 11.8 24. 271 
10.9 25.6 11.4 25.4 11.8 25.7 12.0 12.3 24. . 
3! 3826.3 12.3 26.2 12.4 12.7 25 9 
11.326.511. 26.3 25 — 
11.7 27.4 12.2 427.2 12.7 37-1 12.8 13.1 Z _ 
T2.1 8.3 12.6 28.1 13.1 28.0 | 13.3 13.6 — — 
12.5% 29.213. 0 29.0 13.5 [28.9 13.7 14.0 a8. - 
12.9-39-I| 13.4 [29.9] 13-9 [29.8] 14.1 14-4 4 
r3-3.31-1] 13.3 [30.38]14-4130.7] 14-5 14-9 + 
DEE pd SJE EY 
14.1,32-9 [74.6 [32.6] 15.7 [32-5] 15.4 15. 
2 — * 15.6 [33-4] 15.8 16.233 · 37 
14.8 34-7 | 15-4 [34-4} 16.0 [34-3 * — * — — 
g 6 1 . 16. 5˙3 1 «7 14 . 
Je 
16.0 37-5 16.7 [37-2 17-3 37-1] 17.5 1$.0136.5 * — 
16. 338.4] 17,1 38.117. 7 18.0 18.0 18.4 37-4 9. 
6.8 39-3] 17.5 39.0 18.2 38.9 18.4 18.8138.3] 19.5] 43 
' 2s -2117.9139-9| 18.6139-3] 18.8 19+3139-2 120-0} 44 
— 7. 1118.3 [40. Oe. | 19.2 [40-4 [12.7 140-11 20.4] 45 
E 2.0 18. 41.6] 19.7 20.2 4 f. 0 20.9 46 
i" 42.9 * 9142.5 20.1 20.6 41-9 wy 7 
18.8 /43.8 19.5 7•5 20.3 [43.4 20.5 21.0 42. 4 49 
: x 4.8 19.9 {44-4 44.31 20-9 21.5437 8 — 
* 45.720. 345.3 45-21] 21-4 21.9 144-51 22-7] 50 
— — 5 TEN 
ty, Dep. * Lat. Dep · Lat. Dep. == p | 5 8 — 8 
#167 Deg. 55 Deg. \65 Peg. 5 F. ſ5t Deg. 163 Deg.l © 


— — — 
— »*—— 6 
o 


— — 8 
375787 ·7 
37-9, 88.6 
33.3.39.5 
8.7% 4 
39-1,91.4 


|-VIGV5S nn i —— 


29.7,66.2 


Ele Deg Deg. 55 Deg. 


2T.9,64-3 
29.3 65.2 


30.1,67.1 
20-593 '68.0 


9.9 68. 
22275 
31.777 
32. 17 1. 6 
— — 
32+9j7 3-4 
33+3174+3 


29.2 [62.4 


1. 5 


— — — 1 — — 1 1 — 


—_— —_ 


O2 


— 


- 


1196 A TaBLz of Difference. . 
S 28 Deg. ſz Point. 29 Deg. 30 Deg. | 
* Lar., Dep. . Dep, Lat Dep. } Lat: I Ber. Dep. 8 

1.00.9 oo. 5 100.9 {00.5 oo. 9 00.5 50.9 oo. 5 7 
2.01.8 0.9 01.8 100.9 01.7|01.0j01.7 ol. 2 
3002.6 101.4 ea. 6107. 4 02.601. 402.6 [0m. 5 3 
2 5101.9 [c. 501.9 03.501.903. 5 oz. o 4 
e [24-4102-4 04-4] 02:4 04-3] 03-5 
5.0577 3102.8 j05.3102.8 05.2102.9J05.21 04.0 6 
ob. 2 [o3. 3 [06.2 [oʒ. 3 06. 103. 4/06. 103.5 7 
| $1c7-1 03.8 o/. i 2 03.9 [07.01 04.0 8 
1008.8 04. 7 j03.8 [oa. — os. 08.7 04.8 8.7 [os oo. 6 10 
1210.6 05.6 10.6 og. 6 10.5 05.8110.4 | 06:0 12| 
13.506. 1 1.506. 11.4 JC6. 311.306. 5 13] 
' #4[12.3f06.6 12. 306.612. 2 06. 8 ta. 10. o 14 
ö a oo 13.207.113. 17-313. 00.5 15 
07.5 14. 1[0%. 514.0 07.7 13-9 o8.0 16 
og. o 15. o |o8.0 14.9 08.214.708. 5 17] 
o8.4 [15-9 [08.5 115.7 108.7}r5.6109.0 18 
o8.9 08.9 16.609. 216.4 09.5 19 
29412. 6 09-4 [17-5 199-7117.3] 10.0 20 
09.9 18.5 09.9 18.4 10.2 18.2 707% 6. 21 
10. 3 19.4 10.319.210. 79.0 11. o 22 
10.8 20.3 70.8 20. 1011.1 19.911. 5 23 
11.3 21.2 11.3 21.0 11.6 40.8 12.0 24 
11.7 2.011.821.9121 21.6 12.5 12.9] 25 
12.322.912. 2.71.6 aa. 5 13:0 13.4 26 

12.7 23.8 [12.7 23.6 13.123.413. 5 27 | 

713. 124.7 [13.2 24.513.624. 2 14.0 14.4 28 4 *. 
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' Of Parallel Sailing: 0s 


SECT. VII. 
Of Parallel Sailing. | 
1. QUINCE the Parallels of Latitude do always 
a) decreaſe the nearer they approach the Pole, 
it is plain- a Degree on any of them muſt be leſs 
than a Degree upon the Equator. Now in order 
to know the Length of a Degree on any of them; 


let PB repreſent half the 's Axis, PA a 
Quadrant of a Meridian, and conſequently A 2 
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Point on the Equator, C a Point on the Meridian, 
and CD a Perpendicular from that Point upon the 
Axis, which plaivly will be the Sine of CP the 
Diſtance of that Point from the Pole, or the Co- 
fine of CA it's Diſtance from the Equator, and 
CD will be to A B, as the Sine of CP, or Co- 
ſine of C A, is to the Radius. Again, if the Qua- 
* drant-PAB be turned round upon the Axis PB, 
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SE C . VIII. 
of Parallel Sailing. 5 
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decreaſe the nearer they approach the Pole, 
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206 Of. Parallel Sailing. 7 
*tis plain the Point A will deſcribe the Circumference 
of the Equator whoſe Radius is A B, and any other 
Point C upon the Meridian, will deſcribe the Cir- 
cumference of a Parallel, whoſe Radius is CD. 

Cor. 1. Hence (becauſe the Circumferences of Cir- 
cles are as their Radii, as is eaſily gathered from Art. 
74. Sef. 1.) it follows, that the Circumference of 
any Parallel is to the Circumference of the Equator, 
as the Co- ſine of it's Latitude, is to Radius. 

Cor. 2. And fince the Wholes are as their ſimilar 
Parts, it will be, as the Length of a Degree or any 
Parallel, is to the Length of a Degree upon the Zqua- 
tor, ſo is the Co-ſine of the Latitude 0 that Parallel, 
to Radius. 

Cor. 3. Hence as Radius is to the Co-ſine of any 
Latitude, fo are the Minutes of Difference of Longi- 
tude between two Meridians, or their Diſtance in 


Mliles upon the Equator, to the Diſtance of theſe two 


Meridians on the Parallel in Miles. 
Cor. 4. And as the Co- ſine of any Parallel is to 
Radius, ſo is the Length of any Arch on that Parallel 
(intercepted between two Meridians) in Miles, to the 
Length of a ſimilar Arch on the Equator, or Minutes 
of Difference of Longitude. 
Cor. 5. Alſo as the Co- ſine of any one Parallel is 
to the Cg. ne of any other Parallel, ſo is the Length 
of any Arch on the firſt, in Miles, to the Length of 
the ſame Arch on the other in Miles. | 
2. From what has been ſaid, ariſes the Solution 
of the ſeveral Caſes of Parallel Sailing, which are as 


| follow. 


CASE 1. 


Given 1571 Difference of Longitude between two. Places, 
both lying. on the ſame Parallel, to find the Diftance 
between theſe Places, 


Example 


', 


1 Parallel Sailing. , Zing 1 20 : 


poſe ole a Shi Ship in the Latitude of 54®, 207 North, 

fi 100, on that Parallel till ſhe has differed 9 

her D 129, 45 Required the Diſtance 

failed on that Parallel. : 
Fir, The Difference of Longitude = 18 

Minutes, or nautical Miles, is 765, which is the 

Diſtance between the Meridian ſailed from, and the 

Meridian come to, upon the Eguator; then to find 

the Diſtance between theſe Meridians on the Parallel 

of 549, 200, or the Diſtance failed, it * be, by 

Cor. 3. of the. laſt _ 


As Radius 8 0 5 - NEED, 
is to the Co-ſine of the Lat. 54%, 20 = 9.76572 
ſo are the Minutes of Diff. 1 765 . 88366 


to the Dine on the * 5 Fe t 2.64938 
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A Degree on the Equator being 60 Minuts, or 
nautical Miles. Required the Length of a Degree 
oni Pal of 510 „ 32. 


* Cor... by "of the laſt Article, it will be 


As Radius 1000000 
is to the Co- ſine of the Lat. 51, 32 9.79383 
Toure the Min. in 1 Deg. on the Equa. 60 - 1.77815 


10 r TEE » F fo. 1.371998 
the : Mile anſwering to a W on the Parallel af 5 
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208 O Parallel . 
By this Problem the following Table is conſtructed, 
Y ſhewiok the Geographic Miles anſwering to a Degree 4 
on any Parallel of Latitude; in which you may ob- 
ſerve, that the Columns marked at the Top with D. L. 
F ae the Degrees of Latitude belonging to each 
Sd Parallel ; and t 3 20 Columns marked at the 
Top, Miles, contain the Geographic, "Ou s 
to a Degree upon theſe Parallels. 


* 


A Table fhewing how many Miles anſwer to a "0M 
| of Longitude, at every Degree of Latitude. 


iD.L. == U LI D L. Miles. Tee . 
59.9901 156-73|| 37 [47-92|| 55 [34-41 || 73 [17-54 


I 

2 69.97 20 56.38 38 [47.281] 56 133.55 | 74 16.5; 
3 59.9221 66.01] 39 [46.62}| 57 32 6875 [15-52] 
4 59.86 22 [55-631] 40 [45-95 || 58 31.7976 14-5! 
5 159-77 [1-23 455-23]| 41.]45-28 ||. 59.130.90 
—£ [59:67 [[.24 [54:81 || 42 {44:95 4]. 60 [39.00 
2 86% 25 654.380 43 [43-881] 61 29-00 79 1.45 
8 159 42 26 53-931} 44.143-16 62 28. 171] 80 10.42 
| 9 6¼6 27 53.46 45 [42-43] 63 %. 4 81 | 9,38: 
10 [59.08|| 28 [52.97 || 46 [41.68 64 (26.30 82 8.35 
; 11 58.89 ][ 29 [52.47|| 47 (40.92 65 [25.36]] 83 | 7.32 

A | 22 8.58 30 [51.96]. 48 [40.151] 66 [24.41 || 84 | 6.28 
*M 13 58.46 31 51.43 49 39,3667 [23-45]| 85 | 5-23 
14 158.22 |, e 50 38.57 68 22.48 86 | 4.18 
15 157-951] 33 159-32 . | 3-14] 
16 [57-67 || 34 4.74 52 '36.94]} 70 [20:52]| 88 | 2-09 
1 [57-371] 35 [49-151 53 36.171071 119-54 {| 89 | 1:05 
1 18 157.0611 36 0.00 


Tho? this Table. does only. bew No Miles anſwer- 
ing to a Degree of any Parallel, whoſe Latitude con- 
fiſts of a whole Number of Degrees; yet it may be 
made to ſerve for any Parallel, whoſe Latitude is 
ſome Number of Degrees, and Minutes, by making 
the following Proportion, viz. ' 
As 1 Degree, or 60 Minutes, is to the Difference 
between the Miles anſwering to a Degree in the 

next greater and next leſs Tabular Latitude — 
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Of D Sailing 209 
that propoſed, ſo is the Exceſs of the propoſed 


Latitude above the next "tabular Latitude, to a 


8 Part; whict . fi ns Miles 


anſwering, a Degree of ; Long] 2 Jeſs 
tabular” 1 will give the een ering to a 
Degree in the e Latitude. 
sf Pin 37 r eilt % 2% d of 

Example. 1 To 10 200-03 et; 24 
* 2 By! 01 
- Riqtited e find the Miles [On 6a. Degree 
on the Parallel of 569, 44 0] 0 l 0 of 


El, The next leſs Paola of rae in the 
Table, than that propoſed is that of 569, 4 De- 
ee of which (by the Table) is equal to 33.55 


iles ; and the next greater, . fed of made 


in the Table, than that propſed, is that of 57, 
a Degree of Which is (by the able) equal: to 32. 68 
Miles; the Difference of thi eie is 87, and the Di- 
ſtance between "theſe Paal Is is 1 Degree or 60 
Minutes; alſo the Diſtancè between, the Parallel of 
569, and the propoſed chr of 569, 44 is 44 
Minutes; a by 0 ding Proportion, it will 


be, As 60, is to 87, wy 8 0 he Diffe- 
rence between a Degree e Ol 2 7 $5 Ee and 


'Aa Degree on 17 2 Parallel. ich the re- 


fore taken fron 33 .55, the Ts dhe FH 0% Js 
p 


gree on the Parallel of '$6®, leaves 32.912. 


anſwering to a Degree on the Parallel of 3566, 
as Was ES. 


FP cir? 2, 


be Di Bee failtd i in any Parallel of. Tattrude. or i the : 


Diſtance" Fetween' any two Places on ' that Parallel being 
_ to find the Difference of Longitude. * | 


; _— . . * d k > 
% * . Wes = g P Ex 
+» # F * „ 
i 4 


e eu 
„ 
28 t 1 


iy pul Miles A 


the has 
By Cor. + "oo I. f this ae, it will be 


er , 

8 Fo the Diſtance failed ' - " 685. 6 - - 2. 83603 
Which reduced into 

makes 200%, 4 the Diff the 


This alſo be folved by H of the fore 
Table, 22 14 N 29 by it, 2 Miles anſw ging 
to a Degree ropoſed Parallel, and dividing 
vill IS 3 & Dikernce a 
* utes ence 
Longitude regu 


Thus in the laſt — I fmd, CG 
gong Tae that a on the Parallel of 559, N 
Pete Nun to 33-89 Miles; by this I divide the pro- N 

umber of Miles 685.6 and the Quotlent is L 
Laden 33 the Difference cf ſt; 


— Longitude 
| CASE Js 
. eee of WA fo 1 
the Ri arallel, and the Diſtance between them being 0 
, "given, to find the Latitude of that Parallel — the 
4 


5 


3 


TT 


of Pavalhl ah | 
Baff. 


„Akte Ship wells en Pale diretily 
Miles, and then Has differed ker Longitude 
= 46 or 1126 Miles. Requited the Latitud of 
the Porall the filed bro. 


Buy Com. 3. Art 1. of this Sanin, it will de 


As the Min. of Diff. Long. 16 3.037 
is to the Diſtance. ſaited © = - « 624 2.79319 
M Ridius. - © oe oo oete 16.000 
to the Co- ſine of the Lat. 569, 211 al 
conſequetitly the Latitude of the * or Pay. | 
failed Upan was 569, 210, 


fs A what has been ad, may be ſolved the fa 
lowing Problems. #7 


as PROB. | 
Suppoſe two Ships in the 1 307 


North, diſtant aſunder 654 Miles, fall both directiy 


North 2 36 Miles, and conſequently are come to the 
Latitude of 50%, 46“ North. Required their Di- 


ſtance on that Parallel. 
By cur. 5, Art. 1. ef this hien i vill be 


As thee Co-ſitte of * * 469, 36 $2998 
is to the Cs. Be of — - bee, 40 - 295 
* 2 ag OC G54 »- + £815 
- — 5 Gor 2.77882 
he Diftanice bete e when or the FRO” 
of 50e, * 2 | NF. 


* 2 PROD | 


i * 
* — 
- 


- — 


- the Meridian, near the Poles, about a Mile longer 


TOY Of Feral Sailing. 7 
| P R. O B. 2. | 
Suppoſe two Ships in the Latitude of 459, 48! 

North diſtant 846 Miles, ſail. directly North till the 

Diſtance between them is 624 Miles. | Requized Be, 

Latitude come to, and the Diſtance failed. * 
By Car. 5. Art. 1. of this,SeZion, it will be 


As their firſt Diſtance. - - 346 - 2.92737 


is to their ſecond Diſtance . - 624 - 2.79318 
ſo is the Co-line of -. - 45? 4% i „ 


to the Co- ſine 659, 4 9.71113 
the Latitude of the Paralle the Ships ar are come to. 


| Conſequently to find their Diftance failed, 


From the Latitude come to \ * 0 - 69 „ Oat 
ſubtract the Latitude ſailed from — 45 5 48 | 


and there remains = = „„ 16 
equal to 796 Miles, the Difference of Latitude or 
Diſtance failed. _ 1 


3. Though in folving the Problems! in this Seton, 
vue ſuppoſed the Earth to be really Tpherical,” yet it is 
not ſo, but rather an oblate Spheroid having the Dia- 
meter of the Equator about 34 Miles longer than 
the Axis; which makes the Length of a Degree on 


. * 
0 7e * 


than the Length of a Degree near the Equator ; and 
the Radii of the Parallels inſtead of being Sines in a 
Circle, will be Ordinates to the leſſer Axe 
Ellipſe. Conſequently the true Length of a 
on any Parallel, will ſomewhat differ from it's * 

[ 


on the Suppolition of the Earth's being a 8 
but this Difference is ſo ſmall, that in all aulit 
Cates it may ſafely be neglected. 

l | | e SECT 


9 


Ys _— 


ir . , N 's. \ * 0 * a. * 
Latitude Sailing. 
. 
. 98 0 4 ; « i ' 
"+# 974 Fl SW KY * 1-5 : dy ' x 0 
a 1 * 1 k 4 N . 1 "AFR \ 5 
0 - 


7 58 


0? — - . 2 s. * - : 24 8 ' ths 


ll. Ce. ee OE. eee ee eee ns. 


1 3 8 E 0 = ' mr” 6 111 770 1 
5 07 Midale Latitude ling. 
EN 


0 Places lie both a on dhe fare | 


» 
the Miles of : 
contra but 


cannot be reduced tb Miles of Eaſting or W 2 
on the Rgrallel of either Place; for if counted an the 
Parallel of. that. Place that has the greateſt I ggirude | 
% that 
Place havin the Tepſt Latitude it would W too 
great. Hence the 
Difference of Longitde between two Places, lying 


ö on AMerent- Parallels, les of Eaſting or Weſt?: 

1 ing; contra, is by c t on the middle Pa; 8 

- ralle! NyWeen che Pla ich is found by adding 2 
half che m, which wil be the Latitude of n 

| middle Palle required. And hence ariſes the 50+ 18 

n, lution of the following Caſes. Fu | 

13 „ 

ia- 8 CASE WOT 

T The Lanna of two. Places, and their * Difference | | 


Lu 
* 1 * 22 


$235 Longituge, given, to hnd the dirett C courſe and Di- 
* 


] - wo lde "Dok. Das Lid n: 26.1 
Regüfted the dreck Courſe and Diſtance between 
the Lara in the Latitude of 50%, e oo North, and 
| P 3 Longi- 


Mi Lani , 


* 214+ 8 
Longitude of 3, 14 Weſt, and $7 Vincent in the La- 
titude of 17, 10! N. and Longitude of 24, 20! W. 


Fit, To the Latitugy of the Linerd - g, oo! N. 
add the Latitude of St Yincent - 17, 10 


The toms - hn ro I <> 67 , 10 _ 
f the Sum or Latitude o 
the me eri < | -* > 981136 . 
Alfo the Difference of Lattode is. 825, 50 
equal to 1970 Miles of Southing. Again. 
From the nude of S Yincent 24%, 20/ w. 
take the Longitude of the Liard - ' 05 , 14 
NN I 


there remains 
eau 49 3146 Min, of Dif, hog We.” 


hen for the Miles of Weſting, or Departure, it wil 
Tho by Caſe I, Tee e ol 8 


7271 Mr . 10 es 


8 


As Radu | 

of 
ble nr 80 59 351 + N N 
ſo is. Min. Diff. of Long, -, 1146 8 - 3-05918 


de the Miles of Welking » 9545 155 2970 
And for the Courſe it * be, by ſec: of bur 


Sailing. 
As the Diff of Lat. 12 1 1990 — 3129447 
is to 15 „„ - = © 1900009 
{q is the Departure «7, ». 4,2 278 x 
to the Tang. of the Courle 25 5 SF. 
which heeayſe it is between South will be 
SSW Weſt nearly. | 
For the Diſtance it will be, by — Gy Caſe, 


"He As Radius 225 „„ + n,.-' 6.00000 
2 Ai AR Lat. a 41979 125 * 1 


"> 
<0, i | 


A N 9 * * 
- * 
9 : - * 


* 1 A. CLE, 7 


216 


| is the Secant of che Courſe 255 7. 0.64579. | 


- © « 2189 + 4346026 


to the Diſtance 


En co St Vincent is $'S W W. 218g Mis, | 
CAS E 2. 


on Ladd Courſe and Diftance ſailed being 
to fu bs wer n 3 | 


* , ” 8 * 1 
Ro A. 67 AT © e 


Suppoſe a Ship W the Latitude of 50, oo! North, 
fails South go“, 06! Weſt 150 Miles. Required the 
Latitude the Ship has — to, and how _— ſhe 
has differed her Longitude, 


Ras. For the Dees of Latdads i Will be, 
22 5 


Radius „ r | - - 10.00000 
13 - - - 150 2.17609 
ſo ia dhe Co- ine of the Courſe 26% o6! 9.80716 
e e cs th Bp i ling 

fy n 
the Equator. | Therefore, 


Fines bn was in 3 30, « 


- 3 - 12 


take the Diff. 1 - 


and there remains @ - RED 4 2 


e e N Conſequently 
1 


fe Caſe 


| hed: the direc Cburſe and Dillmes es frötti the 


- the rage _ * "middle Paralet N | 


mw 


- [+ 


— eue gram bros ' 


216. Agde aint" Sailing. „ 

D e eee of 5 vo | 

is to tie Diſtance -:.- - 150 ange 

ſo is the Sine of i Courſe 3650, 06 >: N 

to the Departure 118, ,, , 2. 0 

and for t e Difference of een it will 22 75 
Caſe 2. 7 Plain Sailing, 


As the Co- fineof the middle, Boral 49%, 120 9881519 


is to Radiuy *-- CAST) TO ro 
ſo is the Departure 115.1 - 2.06098 


to the min. Diff. of Lon gitude 176.1 - 2.24579 

equal to 29, 66“, which is the Difference of —_ 
tude the Ship has made 5 <f 10 ot 

2h 7 N "? 29UPhR ©; S997 * 

5 f = WO: tri C.A.S K _ (. CG . ,E 


£4 4 
1 + v 


C ourſe and Difference of CARES: given, 15 604 - 
Di you ſailed, and Differone: ef. Longitude 04 AV 

ne u V i N 19 

: a - - | - -evibed eA 

me C{ a7 03 1 

Suppoſe a Ship i in the Latityde of 530 „North,: 

fails S E 5 8, *till by Obſervation ſhe is foundito be: in 

the Latitude of 3. date and. conſequentlyl has 

differed her Latitude 20, 224 U 142 Miles! „Re- 

quired the Diſtance failed, and the Difference of 

VE -'- e ot the J 92 mow: 

+, For th Departu Nets Gr Gals 1 

_ .. Firſt, For the e, it w (by Caſe 2. 0 

Plain Sailing). anime 91242 Balz 


ö As Radius * 01 O43 Of: 223 261 +!) -/ 201060008 : 
is to the Diff. of Latitude (1142 9/-92::42119229 
ſo is the Tang, of Courſe - = 8 9. _ 
to the Departure - - - 94.88 - - 1.9771 


A for the Piſtance ir vil beg b e Ame 
£9 * Sn * 


As 


| xa Fant : - of 

©. . fo Ns 6.00 * A 
Len che Dif ane 5 HOW'S 42 575 Yo 8 
* OW urſe 350; 5 x |. a — 3 015 
to the. Diſtanos d 1 * "176: RESP der. 


Than; Rand atttlde led from Tas 53%, 1G ae 


North, and the Latitude come to 519, 12“ 
therefore: the middle Parallel will be 520, 2 35 , 5; nk 


conſequently for hy. Difference of * Longitude, 
win hy Cale. o U Parallel Nag 5 hs 


As the „ Co. fe of the voy e py 2309.78 560 | 
&:to the Deparrure key * 42s 25 paige 


2 973) * 


ſo 1 18 Radius — wt Lo % wy 8 ig: og oo 
to min. of Diff. of de - . $66.6. "2.19158 
equal to 20, 3 5\, the erence of Fa =; 
5 7 5 5 Et 2 Ry 
3, fo) OY BR, T's - 5 i 
i QOOE - 0 ono do id 79 ff CY 
$\ * 892 eo 2 5 2 * TI 115 8 . £1 Fir 4 
the. 12 111 94 C A 8 2 4. r * 17 


Difference of Latitude and Diſtance ſailed, given, to 


. find the Courſe and Differexce, of. Longitude. 


1 a nne | en 5 Q "Ps J rang 
2 A 5 5 4 dy | * Example, \ S WI . 
ae! a Ship in the Latitude of 430, 26/ North, 
Jails between = South and Eat, 246 Miles, and 
then is found by Obſervation to be in the Latitude 
of 41% 06“ North. W the e Courſe. and 
Di nce of Lotz itude. ; N . Vo | of . 
8 84,449 1 | 
, For the Courſe it vil "be; by . In 5 
Plain Sailin n, 85 ; 


As che Diſtance A . 
is to Radius 


#8 


retry he Coin 2 5 ſails TI 25 
Ade South 55% 195 | Eat, or S EIA R nearly. | 


Then for Deparrre i it will be, by the ſame Caf, . 


| =; 255 * I T0; - 7220 2 1a οjẽ 

iſtance - 440 ͤ + 2.39099 
H is the Sine of che Court 55% 19 = 9.91604 
to the Departure 202.3 - 2.30595 


Tal, For the Differ ia in ill 
be, 9855 2 Treat. 1 7 5 


As the Co- fine of the mid. Per. 432, 16 = 9.86924 
is to the Departure 202.3 2.3069 
i Radius ss 3 
to min. of Diff. of Longitude 273. 155 - 2.43674 
_— to 4, 33, the Difference of L e 3 
o J. : 


. | SE. 4 T x 22 2 98 ha 1 


Courſe and Departure giuen, to find Di rence of La- 
| A ent ke and Dan 2 


4121 
9955 t e 
. 1 47 4 


be Sts in e dee as 
fails S WS, till ſhe has made of eee ng 12 


Miles. Required the Latitude come to, the 
ference of Longitude, and the Diſtance ſailed. 


Firſt, F che Diſtance it will be, 4 
oa : * , 


Midde Tate deb 


As the Sine of the Courſe - 330. * „ $174474- 
zs to the ure 423 2.9899 
ſo is Radius - - - - N 0.000% 


W e — — i Reer - = 224517 


As the Tang: of Courſe. - * 4s.» \ 982489 

ta the Peparture 145 23.098993 
dis Radius « - +» = 1 86— 
to the IB ar Latitude | » 184 » +», -.. 2.26502 
8 to 30, O4, and ſince the Ship is filing towards 


Equator, the Latitude come to will be 452, 


197 North; and W eb che mel Pala ä 


| will be 406, 51. 03 123 | if AE 


— 


Then to find the Difference of Leue % vin vs, 


_ by Cafe 2, of Parallel Sailing. 


Az the Co-fine of mid. Por. 462, 51 hong 
is to the —— mh; . — - Gs 
to f Pi 1 is 7 o 4 

min. of Diff. o n L 8 * 2,254 9] 
which is equal to 30, * che TEE of Long 


* 
tude WP: Dart! DAR! 
A s L * 4 - . ” — 


of wo WS 


CASE 6. 


"0 _—_ and Difference of Longitude. 


- Enanple, | 
. 


in the Latituda of 469, 37 "ES 
Eaſting 146 Miles, 2 is then 


3 und by Obſer- 


* * 


Different of Latitude and a . to th 


ot 


vation . 


N 


p . 
. 
: 4 * 
* C1 
: 1 « "— 
ot * 2 U : * . 's þ 4 — * P 
, . o 6 E 
— 1 9 q . 
1 : , * „„. * „ „1 2 — — 


”" 
2 


225 4 t ae gag | 

vation to be in the Latitude of 43 102 North 

Required the Courſe, Diſtance, and Difference of . 3 
Longivade. - 1 . 99 


G. By Caſe 4 17 Plain TY i nil be be for the 


As the Diff of Latitude 200-5 x .2.28556 
is to the Departure x - "146" — ke 
ſo is Radius —- *' s - Blot 
to the Tang, of 'the Courſe 369,” 55 S 547 81 

which, becauſe the Ship is ſailing D dess wh Ei 


| Baſt, will be South 369, 55! "Eaſt, or- SES + 2 


Eaſt nearly. 2770 

Op 91. Lie $59] NU $4304 n 9 

For the Diſtance i it will be, by the ſam Doe. > 
As Radius 10. L 10. 5 ge — Fl 3 bf 20 bi 
SWD of Latitude 3% * 93 Vas * — 915 
ſo is the Secant * the Courſe 3 55" 
the Diſtance | 44-4 fines 245 F 4 2285 


Then for the Difference of e it _ 
bc e 2. of 3 Parallel Sailing," .: 19 » 4 10.17 07 


[133 21 ux 
As wr co. ne of the mid. N 450, tage 9.84949 
is to the Departure - - - - 146 „17 
ſo is Radius - - - - 10.00000 
to min of Diff. of Lodgitode 205 2.31188 
| oat to 3? „ 26% the N of Longirads, ee 


** 1 
% 6 * = k 80 3 0 
— 244 s. 8 a wy * * , wt 0 ik 1 * * . * » < c d ? 


CASE: 7. 


Diftanth. aud D 
Bir OI Ke xl 


Example. 


b 4 . pO ob * 

9 7 . © 
Madle Latitude Sailing. 
Sd wa 102 4 — * 4 232 4 


SCOOT dd „ inn 
% 1 : * * 
N 8 * i 0 hip * 


, » 1x + = — . 1 4 * N 1 . : 
5 $23 nr 1 — 2 \ 
1 wa . * * *7 © * 
— + & les . A Sn J. | - 4 344 


Suppoſe a Ship i in the Laticude 25 e, aber Nth, 
fails between South and Eaſt 165 Mies, and has 


then made of Eaſting. 1 12.3 Miles. Required the 
Diers ce of 


2 of Latitude, I and Di 
e l 8 . * 9 = ne 
$911 „ ks N. N ' 5 = a+... 6s ' 


« 
4s v $<3* 1 * 22 Wr 
— „* 


” % o | hs, * 8 * _ * - 
. ? : . » 7 . P * 5 5 * * * * *. + . "> g 4 . 
»» *% @ * of 68 4 wd + % 54 L . 


Erl, For the Courſe i vil be PLD, of Plain 
Sailing, 


Lads E NB 7 556852 7 « 115 "on ” N PIES; 6, 
As the Diſtance, 155 5 5 155 - -"2.21748 
is * 0 « tf Wy ” Jt ; 787 2 . 
bog © 7 OS, — mn — 2 & , - .P $2.4 I 5175 
BY 20 


Mets 0 112 ' 9D 2 
ly Sine of Og the Oo, 0 
which, becauſe” the 95 EL 


* 
— 
f 
4 
wy 


. 


1 25 2 


„t nearly. 4 210 gf on 81 4 10] Aol 


* by * © J 
bs - 144 3 ” 35. J. 91 


* . 


5 * 
* *( 5 TS | It * 


Ke for the Difference of (Lang it will be, by the 


Tame Caſe, | 8 21 5 5 . ; _ 7 2 81 


BY Radius. - = * - 8 Keb 
i do the Diſtance — te ol 92.2148 N 


oi is the Co- ſine of the Courſe 429, 59“ 9536 36 
the Diff. of Latitude 770 120.7 or ey 

al to 20, '00/} ; conſequently the Latitude 8 eSomę to 
will be 319; 40 North, and the La irude of the 


2 AY 


* $1 


. ff Parallel Satting,”, ene 23575 
363 - 7 0 AY" 0 85 e Wis a4 F | er, 


— abt © 
As che co. fie of the mid. Par, 32%; 4% 
is to the Departute ck 412.8. = 2 


Eaſt, will be South 429, 7 Kal, r "SES. 


middle Baralli will be 229 40%. Hence to fing 
the Difference of e müde | it il be, 5 Co 2 2. 


a and ſo the Sum of the two Latitudes ual to doub 


x 4 3 » 8 4 F ite be. Br, , 4 2 2 ' 
\ on ; | N 5 5 A : ; , 
222 Mitts Latitude ailing. 


to min. of Diff. of Long, 133-6 - 2.12593 
equal to 2, 130 —_— the Pificrence of of Longitude 


_ Eaſt | 
er] * * " > - * 
, 4 14 1213 $ £44 4 N 778 2 1 * 
_— * _ * C - — 1 = 0 
* o 
— * 
. 7 ; SE " 3. 4 


: ' "WS. 4 44 * 7 4 7 6 = 
£ ” N. es, a | oth. b 
' K 2 Pg Op 1 
* k > r 9231 4 
. wr — ; a 


D TRAY arture given, to 
= a f tart Courſe, and ome 2 


2 9380 — 5 * Ne „ % 5 * 4 a 0 
l | ample. 
. 


Su 6 a Ship! in the Latitude of 509, 46 North, 
ps South and Weſt, *till Re Difference of 
itude is 30, 12/, and is then found to have 
—— from her former Meridian 126 Miles. 


— 


Rh, For the Latirde the has come doit will be; 


by Cafe 3. "As Parallel Sailing, 
As Min. of of Long. - 05 — 2.28330 


- 126 '- + 2.1003 
P = 0. 


$-line of the mid. Par. 485, 3% 9.81507 


Now fince the middle Latitude is 
ike e the rwo I antaen (by ht 1. of this Ses. 


the middle Latitude; it follows that if from double 
the middle Latitude ve ſubtract any one of the La- 
titudes, the Remainder — be the other. Hence 


from twice 48" 7 / Yong „ 5 taking 50 J 1 8 


the Latitude fail * remains 47% 12 the 
Latitude cotne C om, ter the Difference of 
2 is 3* » 34 or 214 Minutes. Thes 


% 


Þ is Radius - - n 


nired the Di of 
Diſs „ eee 


equal to half B 


| aan Lorin Sat, 


— — ers 


223 | 
* venue. 
W Ae D 

1 wy -*- --catithy 


- — 1 


= 3 4 * 
- * "7099 
which, beca DESK ber Sort and Weſt, will 


Ye Jaueh 30% 29/ Weſt; or SSW 2\ 2 Weſt nearly. 8 
And for the Diſtance i vin be by the'ſame Caſe, | 


As Radius „ 5. „„ 10. G0 . 
is to the Diff. of Lat. - + 214 '- + 2.33046 
fo is 'the Secant of the Courſe 30*, 29 19,00461 
to the Diſtance -_ - + ms s. = 4.39308 


. Prorn what hs been fi , it will be eafy to 
wp ppp W e Dade Ke 


© Luppols * in the Ladtude bf 43 
mils upon the following Courſes, "ot. 4 
Miles, 88 W Weſt 45 Mites, 5 


SWI W 74 Miles. Required the ET the uh 
has come LIE ** 


e. 


Firp, By Caſe 2. of this Sg. find the Pace 
of Latitude, and Difference of Lon md 
A to tach Courſe and Diſtanee, and 

9 


„ 06. 


vf len g 8 


85 "Henep i it is — the I, has differed her ——_— 
186.2 Minutes, or 3, &, and ſo has come to the 
Latitude of 40, 19 North, and has made of Diffe+ 
| pun \ by Longitude 143-80 Minutes, or 22, 23's 487 
W 
This Method of failing, though it be not ſtrictly 
wrue, yet it comes very near the I ruth, as will be evi 
dent, by comparing an Example wrought by this 
Method, with the fame wrought by the Method de- 
livered in the next Section, which is ſtrictly true; and 
it ſerves without any conſiderable Error, in 2 | 
of 450 Miles between the Zquator and Parallel of 
Degrees; of 300 Miles between that and the Paral a 
of 60 Degrees; and of 150 Miles, as, far as there is 


any Occaſion, and conſequently alk be erred 
exact for 24 Hours Run. | 


— — e | Ht 4 2 
8 E — T. X. 


of Mercator's Sailing. 


Ho the Meridians do all meet at che Pol, 
* and the Parallels to the Eguator do con- 
dnl) decreaſe, and that in Proportion to the Co- 
ſines of their Laticndes z a in old Sea Charts the 
5 N A 


4 


* 


— 


. 
- $4 
N 4 
= « « * 
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Meridian were drawn parallel to one another, and 
conſequently the Parallels of Latitude made equal 
to the Eguator, and fo a Degree of Longitude on 
wy Parallel, as large as a Degree on the Eguator; 
alſo in theſe Charts the. Degrees of Latitude were 
ſtil! repreſented (as they are in themſelves) equal to 
eack other and to thoſe of the Equaton By theſe 
means the De 


yond their juſt Proportion, and the more ſo the, 
nearer they approach the Pole; the Degrees of La- 
titude at the ſame time remaining the ſame, *tis evi- 
dent Places muſt be very erroneouſly marked down 
upon theſe Charts, with reſpect to their Latitude and 
Longitude, and conſequently their bearing from one 
another very falſe. ES; 1 
2. To remedy this Inconvenience, ſo as ſtill to 
keep the Meridians parallel, tis plain we muſt pro- 
tract, or lepgthen, the Degrees of Latitude in the 
ſame Proportion as thoſe of Longitude are, that ſo 
the Proportion in Eaſting and Weſting, may be the 
ſame with that of Southing and Northing, and canſe- - 
82 the Bearings of Places from one another, be 
ſame upon the Chart as upon the Globe itſelf. 
3. In the annexed Scheme let ABD be a Quadrant 
of a Meridian, A the Pole, Da Point on the Equator, 
AC half the Axis, B any Point upon the Meridian, 
from which draw BF perpendi- | x 


cular to AC, and BG perpen- n 
dicular to CD; then BG will be A__ n 
the Sine, and BF or CG the Co- n — ht ea, 


fine of BD the Latitude of the 
Point B: Draw DE the Tangent "= ho 
and CE Secant of the Arch 5. ³ 
It has been demonſtrated. inn 
Sect. VIII. that any Arch of a fx... 9 


rallel, is to the like Arch of the Equator, as the Co: ſine 
of the Latitude of that Parallel is to Radius thus any 
Arch as a Minute an the Parallel deſcribed” by the 

. | ER Q ET Point 


* = 
”. 4 
- ©: > " 


grees of Longitude being increaſed be- 


28 . P ont B, wi be to a Minute On the 


6 i Mercator's Sailing. 3 n 
i D the Equator, as BF 
or CG is to CD; but ſince the Triangles CG B, CDE 
are ſimilar, therefore oi 7.3- Sect. I.) CG will be 
to CD as CB is to CE, i. e. the Co-fine of any 


Parallel. is to Radius, as Radius is to the Secant of 


the Latitude of that Parallel; but it has been: juſt 
now. ſhawn, that the Co- ſine of any Parallel is to 
Radius, as the Length of any Arch as a Minute on 


that Parallel, is to the Length of the like Arch on 


the Equator : Therefore the Length of any Arch as a 
Minute on any Parallel, is to the Length of the like 
Arch on. the Equator, as Radius is to the Secant of the 


Latitude of that Parallel; and ſo the Length of any 


Arch, as a Minute on the Equator, is longer than the 
like Arch of any Parallel in the ſame Proportion, as 


the Secant of the Latitude of that Parallel is to Radius. 


But fince in this Projection the Meridian are paral- 
lel, and conſequently each Parallel of Latitude equal 
to the Equator, tis plain the Length of any Arch, as a 
Minute on any Parallel, is increaſed beyond it's juſt 
Proportion, at ſuch Rate as the Secant of the Lati- 


tude of that Parallel is greater than Radius; and there - 


fore to keep up the Proportion of Northing and South- 
ing, to that of Eaſting and Meſting, upon this Chart, 
as it is upon the Globe itſelf, the Length of a Minute 
upon the Meridian at any Parallel, muſt alſo be in- 
creaſed beyond it's juſt Proportion at the ſame Rate, 
i. e. as the Secant of the Latitude of that Parallel is 
greater than Radius. Thus to find the Length of a 


'* Minute upon the Meridian at the Latitude of 75 De- 


ſince a Minute of a. Meridian is every where 


5 equal on the Globe, and alſo equal to a Minute upon 


the Equator, let it be repreſented by Unity; then 
making it As Radius is to the Secant of 75 Degrees, 
So is Unity to a fourth Number, which is 3.864 


nearly, and conſequently by whatever Line you re- 


ating Minute on the Eguater of this Chart, the 
gth of one Minute on the enlarged MOINES. 


« 
* 
- 


* » 


A A "= > * 


where equal to the Secant 
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the Latitude of 75 Degrees, or the Diftance between 


the Parallel of 5 5:, oO, and the Parallel of 759, 01, © 
will be equal to 3 of theſe Lines, and e of one of 


them. By making the ſame Proportion it will be 


found, that the Length of a Minute on the Meridian 


of this Chart at the Parallel of 609, or the Diſtance 
between the Parallel of 609, oo/, and that of 60, o 
is equal to 2 of theſe Lines. After the ſame Manner, 
the Length of a Minute on the enlarged Meridian 


may be found at any Latitude; and conſequently be- 
ginning at the Equator, and computing the Length 
of every intermediate Minute, between that and any 


Parallel, the Sum of all theſe ſhall be the Length of 


a Meridian intercepted between the Eguator and that 
Parallel; and the Diſtance of each Degree and Minute 
of Latitude, from the Equator upon the Meridian of 
this Chart, computed in Minutes of the Equator, 


; forms "what is commonly called a Table of Meridional | 


„„ ST TY LEES 
If the Arch BD repreſent the Latitude of any 


Point B, then (C being Radius) CE will be the | 


Secant of that Latitude; but it has been ſhown above, 
that Radius is to the Secant of any Latitude, as the 
Length of a Minute upon the Eguator, is to the 
Length of a Minute bn he | | 

that Latitude; therefore CD is to CE, as the Length 


of a Minute on the Zquater is to the Length of a 
Minute upon the Meridian, at the Latitude of the 


Point B. Conſequently if the Radius CD be taken 
equal to the Length of a minute upon the Egualur 
CE, or the Secart of the Latitude, will be equal to 
the Length of a Minute upon the Meridian at that 
Latitude. Therefore, in general, if the Length of a 
Minute upon the Equator be made. Radius, the Length 
of a Minute upon the enlarged Meridian will be every 

ot the Arch contained be- 


tween it and the Equator. 


Q 2 C.. 


e Meridian of this Chart at. 


DU 
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Cor. 1. Hence it follows, ſince the Length of every 
intermediate Minute between the Eguator and any 
Parallel, is equal to the Secant of the Latitude (the 


Radius being equal to a Minute upon the Equator) the 
Sum of all theſe Lengths, or the Diſtance of that 
Parallel on the enlarged Meridian from the Equator, 


will be equal to the Sum of all the Secants, to every 


Minute contained between it and the Equator. 
2. Conſequently the Diſtance between any two 
Parallels on the ſame Side of the Equator, is equal to 


the Difference of the Sums of all the Secants contain- 


ed between the Equator and each Parallel, and the 
- Diſtance between any two Parallels on contrary Sides 
of the Equator, is equal to the Sum of the Sums of 
all the Secants contained between the Equator and 
each Parallel. 

4. There is annexed to the End of this Section, a 
Table of Meridional Parts, for every Degree and 
Minute of Latitude, in which you may obſerve that 
the top Column contains the Degrees, and the left 
hand ſide Column the Minutes, the other Columns 
contain the Meridional Parts anſwering to each De- 
gree and Minute, or the Diſtance of each De 


and Minute of Latitude in this Chart from the Zqua- 
tor, counted in Minutes of the Equator. Thus for 


the Latitude of 63, 200, I look into the top Column 
for 639, and in the left hand ſide Column for 20!, 

and in the Column under 63? and on the ſame Line 

with 20/, I find the Number 4949.3, which is the 
' Meridional Parts for the Parallel of 630, 20!, or it 
ſhows that the Part of the enlarged Meridian, which 
is intercepted between the Equator and the Parallel of 
639, 207, contains 4949 3 Minutes of the Wquater, 
whereas upon the Globe it contains only 3800. In 

this Table you may likewiſe obſerve, that the Meri- 


dional Parts are computed only to one Place of Deci- 


mals, which is ſufficiently exact for all common Pur- 
poſes. : SE ö 
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5 By theſe Tables may be conſtructed the nauti- 
| af fen commonly called Mercator Chart. Thus, 
for Example, let it be required to make a Chart that 
ſhall commence at the Fquator, and reach to the 
Parallel of 60 Degrees and ſhall contain 80 N 

of Longitude. 
Draw the Line E Qrepreſenting the Equator ; (fee 

Plate 1.) then take from any convenient Line of equal 
— 4800 (the Number of Minutes contained in 80 
Degrees) which ſet off from E to Q, and this will 
pom. . the Breadth of the Chart. | 
Divide the Line E Q into eight equal Parts, in the 
Points 10, 20, 30, Sc. each containing 10 Degrees, | 
and each of theſe divided into 10 equal Parts will give 
the ſingle Degrees upon the Equator ; then thro the 
Points E, 10, 20, Sc. drawing Lines perpendicular 
to EQ; "theſe ſhall be Meridians. 

From the Scale of equal Parts take 4527.4 (the Me- 

. ridional Parts anſwering to 60 Degrees) and ſet that 
off from'E to A and from Q to B, andjoin AB; 
then this Line will repreſent the Parallel of 60, and 
will determine the Length of the Chart. ISI 
Again, from the Scale of equal Parts take 603-1, 
(the Meridional Parts anſwering to 10 Degrees) and. 
ſet that off from E to 10 on the Line E A, and thro? 
the Point 10 draw 10, 10, parallel to E Q, and this 
will be the Parallel of 10 Degrees. The ſame Way 
ſetting off from E an the Line E A, the Meridional 
Parts anſwering to each Degree, Se. of Latitude, 
and through the ſeveral Points drawing Lines parallel 
to EQ, we ſhall have the ſeveral Parallels of Lati- 


tude. 


but is only to ſerve for a certain Diſtance on the M. 
ridian, between two given Parallels on the ſame Side 
of the Equator; then the Meridians are to be drawn 
as in the laſt Example, and for the Parallels of Lati- 
tude you are to. proceed thus; viz. from the Meri- 

Q «5 | * 


If the Chart does not commence from the Equator, 2 
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dional Parts anſwering to each Point of Latitude in 
your Chart, ſubtract the Meridional Parts anſwering 
to the leaſt Latitude, and ſet off the Differences 
ſeverally, from the Parallel of leaſt Latitude, upon 
"the two extream Meridians, and the Lines joining 
theſe Points of the Meridians ſhall repreſens the-ſeve- 
ral Parallels upon your Chart. 

Thus let it be required to draw a Chart that ſhall 
ſerve from the Latitude of 20 Degrees North, to 60 
Degrees North, and that ſhall EY 80 Degroes of 
Longitude. 

Having drawn the Line DCto repreſent. the Paral.- 
el of 20 Degrees (fee Plate 1.) ns the Meridians to 
it, as in the foregoing Example; ſet off 663.3: (the 
Difference between the Meridional Parts anſwering to 
30 Degrees, and thoſe of 20 Degrees) from D to 30, 
and from C to 30; then join the Points 30 and 30 
with a right Line, and that fhall be the Parallel of 30. 
Alſo ſet off 1397. 6 (the Differeace between the — 

ridional Parts anſwering to 40 Degrees, and thoſe of 
20 Degrees) from D to 40, and from Cito 49, and 
joining the Points 40 and 40 with a [right Line, that 
ſhall be the Para lel of 40. And proceeding after 
the ſame Way, we may draw as many of: the inter- 
- mediate Parallels as we have Occaſion for. 1. - | 
But if the two Parallels of | atitude that 8 ek 
Chart, are on the contrary Sides of the Equator; then 
draw a Line repreſenting the Aguator and Meridians 
to it, as in the firſt Example ; and from the 25 ator 
ſet off on each Side of it the ſeveral Parallels — of 
between it and the given Parallels as above, apt. 
your Chart is finiſhed. 

If Mencators Chart, conſtructed as above, Math i it's 
Equator extended on each Side of the Point E 180 
Degrees, and if the ſeveral Places on the Surface of 
the Earth, be there laid down according to their La- 
titudes and Longitudes, we ſhall have what is com- 
monly called Mercator's Map of the Earth. Jags 

| 2 = ap 
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Map is not to be conſidered as a ſimilar and juſt Re- 
preſentation of the Earthis Surface, for in it the Fi- 
gures of Countgies are diſtorted; eſpecially near the 
Poles ; but ſince"the Degrees of Latitude are every 
where increaſed in the ſame Proportion, as thoſe of 
Longitude are, the Bearings between the Places will 
be the ſame in this Chart as on the Globe, and the 
Proportions between the Latitudes, Longitudes, and 
nautical Diſtances, will alſo be the ſame on this Chart, 
as on the Globe itſelf; by which means the ſeveral 
Caſes of Navigation are ſolved after a mpſt eaſy man- - 
ner, and adapted to the meaneſt Capacities. | 

N. B. Here you mult take notice; thayin all Charts, 
the upper Part is the North Side, and the lower Part 
or Bottom is the South Side : alſo that Par of it to- 
wards the right Hand is the Eaſt, ahdithat towards 
the left Hand the VWeſt Side of the Chart - 

6. Since according to this Projection, the Meridian | 
are parallel right Lines; *tis lain, that the Rumbs 
which form always equal Andy with the Meridians, 
will be ſtreight . which Property renders this 
Project of the Earth's Surface much more eaſy: and 
proper for nautical Uſes, than any other. 

7. This Method of projecting the Eatth's Surface 
upon a Plain, was firſt invented by Mr Edward l right, 
but firſt publiſhed by Mercator; and hence the _— 
by the Chart was called Mercator*s ſuiling. 

8. In the annexed Scheme, let A and E repreſene” 
two Places upon Mercator's Chart, A C the Meridian 
of A, and CE the Parallel of Latitude paſling thro? 
"4 draw A E, and ſet off upon A C the Length AB 
equal to the Number of Minutes contained in the 
Difference of Latitude between the two Places, and 
taken from the ſame Scale of equal Parts the Chart 

was made by; or from the Equator, or any graduated 
Parallel of the Chart, and thro B, draw B D parallel 
to CE. meeting A E in D. Then A C will be the en- 
larged Difference of _ A B the proper * 
5 | 4 
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| 8 between aka two Pieces A nl E; 3 
alſo 2 ce Angle BA D will be the Courſe, and 2 
the Rumb Line between them. 
Now ſince in the Triangle ACE, B D: is pa- 
calle to one of it's Sides CE; tis plain the Triangles 
ACE, A BD. will be ſimilar, and conſequently the 
Sides proportional (by Art. 73. Sekt. I.). Hance ariſes ' 
f the Solutions at the ſeveral Caſe in this erer N e 


3 'The Latitude of to Plans; given, to find the meri- 6 8 
m3 dional or ne We of Lei between them. 


Of this Caſe has are three en vi. either 
one of the Places lies on the Eguator, or both on the 
ſame Side of it ; bn on different Sides. A. 


: 5 i 
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1. If one of the propoſed Places lies on the Equator, 
then the meridional Difference of Latitude, is the ſame 
with the Latitude of the other Ne taken 00mm me 

Table Aa Parts. 115 


: 
: 


Required the meridional Difference of Latitude be- 


tween St Thomas, lying on the Equator and St Autonio 
in the Latitude of 17, 20' North. I look in the 
following Table for- the meridional Parts anſwering 
to 170, 200, and find it to be 1056.2, the inlarged 
Difference of Latitude required. 

2. If the two propoſed Places be on the ſame Side 
of the Equator, then the meridional Difference of 
Latitude is found by ſubtracting the meridional 
Parts anſwering to the leaft Latitude from thoſe 


anſwering to'the greateſt, and the Difference i is that 


required. . 
a ; 


rp 


Required the wonidional Diflerencs- of Taue 


| between the Lizar 4 in the Latitude of \ 50% oo 
North, and _—__ in the nnn * 1755 30 
North. 13:08 


From the meridional Parts of - gos 2 247% 5 
ſubtract the meridional Parts of 1 go. - 1066.7 


chere remains 3 SI IH RS N< . 


the. meridional Difference of Latitude required 
2. If the Places lie on different Sides of the E 


2 the meridional Difference of Latitude is 2 


by adding together the meridional Parts anſwering to 
each Latitude, and the Sum is thats required. 


Example. 


4 l 4 * 
q , ""—_ 
1 . 
"Ty Tx 


differing in Longitude 709, 46, Port 


"\ #1 
- 

» 

enn 


. N. 
413} GIG; ths 4 £3 * 


Required the pry Diforence r Ua 
between Antegoa, in the Latitude of 170 30! North, 
and Lima, in e in W rd 120, 30“ 


South. 


— 


| A* bann aeg 199, 72 - (2066. 


Teng 5 * 120, 3 756.1 
aily-gi dap! t reer es ent 0 2 . 
che Sum 18 es... 1 OL Pa JP 'o')> IST » 5 1922.8 
the meridiggal Difference. of Latitude required. ; 63 


20 419940007 ! 0 
_ * * FE; ; * 8 + ® 
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1 0 Fi and ble 0 _ Place given 
fo Mi the diret? 5 ul Dit * den 


3 
Example, | 33 


Required to find the direct Courſe and Diſtance he- 
tween the Lizard, in the Latitude of 300, 00 North, 
and Hort Royal in Jamaica, in the Latitude of 17, 40% 


ME tying: 0 


far to the Weſtward of the Lizard. 


* 
Wp- 2 . © F. » 3 * * i. 4 
0 4 Sy? 1 b 
6, *4 — 3 14 9290 
11 
7 4 44 ws x + 
r earatios. 19! ods JU 


Fr rom = Latitude of the Lizard - 509, os: 


ſubtract the Latirade of Port Royal - 17 ach 


and there remains. Ain S N 32, 20 
qual to 1940 Minutes the Paper dige: of, 
Latitude, 4 e 

2 3 ”y F PE 


Then 
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| Then from the e eee Parts of 300, oo! 3474.5 
| ſubtract thoſe of - - - 17 „40 1077.2 


4 — GC 


and there rechains - | - - 1 


te mendon o da Dh f Lon) 


\ 


| Geometricalh. - 


Draw the Line AC r cee che Meridian mY 
the Lizard at A, and ſet off from A, upon that Line 
AE equal to 1940 (from any Scale of equal Parts) 
15 T Difference ous AO alſo Al 0 ane ta 


, 4 
„ x 


. 71 - * " A 


1972 ; (from fi "TEX Saale f the W or in- 


larg 5 N of Latitude, Upon the Point C_ 
NA to AC, and kh CB equal 
10 Ss t 


inutes of Difference of Longitude, * 
oin AB, and thro' E draw E D parallel to BC; 
ſo the Caſe is conſtructed, and AD applied to the 
ſame 25 — of equal Parts the other Legs were taken 
from, will give * direct Diſtance, and the Angle 


ro e CO Ing 


* 
"x 87 © . * 48 « 
* 1 * 1 . © * * 2 % by 0 a 
- . * - : 
a F 


EE 


15 PS 


£56 
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"'Þ Calculation. . 


For the Angle of the Courſe EA D, it wil be, by 
Caſe 4. of * 7 Tigonometry, . 


AC: CB: R: r. BAG ie. 


As the nia) Dis. of 125 2397 3 "266 37970 

is to the Difference of Long 4246.0 3.62798 
ſo is Radius — - - - 10. 00000 
to the Tang. of the direct Courſe 60% 33! 10. 34828 


Which, becauſe Port-Royal is Southward of the Li- 


zard, and the Difference of Longitude Weſterly, 
c South 60, 33“ Weſt, or S WW. Weſt 
nearly. | 


Then for the Diſtance A D, it will be, , ca 2. 
2 Reftangular Trigonometry, 


RAE: : Sec. A: AD, 1e. 


As the Radius - - - _ - 10.00000 © 
is to the proper Diff, of Lat. 1940 - 3.28780 
ſo is the Secant of the Courſe 60, 33", 10.30833 
to the Diſtance - - - - 2945 6 3-5961 


. conſequently the direct Courſe between the Lizard, 


and Port- Royal in Jamaica, i is South * 337, and the 
Diſtance 3945.6 Miles, - 6 "gif 
© A S E 3. 


Courſe and Diſtance Jailed given, to * Difference ; 
of Latitude and betas of Longitude. 


Example. 


Mercator's Sailing, "7" 0" 

Soppoſe a Ship from the Lizard in 25 Latitude of 

50, oo North, fails South 35% 40 Weſt: 156 

Mues. Recueef the Latitude come to, and how 
oy ſhe has altered her 2 


Genial 


I. Opin the Line B K e the Meridian 
of, the Lizard at B; from B draw the Line B M, 
making with BK. an Angle equal to 35 . and 


* » 
: Y — 


5 this Line ſet off B M equal to 1 winks 
Diſtance, and from M let fall the Perpendicular MK 


upon B K. 
Then for B K the proper Difference of Latitude, it 


| wil be, by Caſe 3. of Refangular 2 e 
R MB: 8, BMK : Bk, 


15 1 4 


1. E. As Radius L 2 - =» 20.00000 


is to the Diſtance” - - 156 2 = INTE 
. R.% | „ 2 


IVY 


3 ee e, 


ſo is the Co-fine of the Courſe 39, 40! 9. 96978 
to the proper Difference of Lat. 127 - 2.10290 
ual to 25, 07! ; and ſince the Ship is failing from a 
orth Latitu e towards the South, therefore the La- 
titude come to will be 47, 53! North. Hence the 
meridional Difference of Latitude Will be 193.4. 
2. Produce B K to D, till B D be equal to 193.4; 
thro' D draw D L parallel to MK, meeting DM 
produced in L; then D L will be the Difference of 
Longitude, to find which by Calculation, it will be, 


by Caſe I. T he te 


\ 


N BD: 5 LBD: DL, 


N 


% 


„ His Rates ; — - - *'- =» .- 10.00000 
is to the meridional Diff. of Lat. 193.4 - 2.28646 
ſo is the Tangent of the Courſe 35®, 400 9.85594 
to Minutes 8 155 of Long. 138.8 - 2.14240 


equal to 2, 18/, 48“ the Difference of Longitude 
the ſhip has mack Weſterly. - 
| CABE\4 


Given, Courſe and voth Latitades viz. 45 Latitude 
ſailed from, and the Latitude come to, to find the Di- 


En e 


- 
«© © 1 
* e 
# + * & 


Sale a Ship in.the Lattude of 51, * Noth, 
fails South 339, _ Eaſt, till by Obſervation ſhe's 
found to be in the Latitue of ; 519, 45! North. Re- 
a the Diſtance Nm” and the Difference ** Lon- 
gitude. a 


ou 


Y * — 7 . | 8 ö - 1 * * „ _ _ * 
. 7 un ö * 9 5 * 
9 - 2 R 4 
| > » 
4 = 
F : : C K 4 - 
* A . , x C s ? . 
, 
dr 5 + 929 Ab, 


Draw A B, to ER” the Meridian of the Skip i in 


the firſt Latitude, and {ct off from A 005 1556 the 
Minutes of the proper Diffe- 


rence of Latitude, alſo AG K 
equal to 257.9 the Minutes of __ 
the inlarged Difference of La- 
titude. Thro' B and G, draw 
the Lines BC and G K perpen- ny 
dicular to A G; alſo draw AK 
making with A G an Angle 
of 330, 45 which will meerthe 7 
two former Lines in the Points 4 —— 
Cand K; fo the Caſe is con- 
ſtructed, "and AC and GK 


which” found from the Line of equal Fre, 00 fin 7 
* 


By C aledltion 


Firſt, For the Difference of Langitids it will be, 
by Caſe 1. of * Thgonoatry, 


R.; AG: r. GAK : GK, 


4 e. As Radius - + = = 19-020000 
is ro the inlarged Diff. of Lat.” -- 4539. = 2. 

ſs is the Tang. of the Courſe 338, 45 "its 

t0 Min. of Diff. of Longitude - 192.3 - oy 23034 


equal to 2, 527, 18/½%½ the Difference Fe Long 
the Ship has made Eafterly. 


This might alſo have been found, by firſt fading 
the Departure B C (by Caſe 2. of Plain . and 
then (oy 4 Art. 74. Seck. 75 it would be 


— 


—— 


= 
4 * 
: 


W Mercator's b,, 
AB: BC:: AG: GK. | The Diference of Lon 


wY _ b G * he ih 4 CY 
> * . * L a 
: = , y 

* 


1 


c gitude — 


* 


25s Then for the direct Diſtance AC it will be, by 
ow 2. of Regangular 7. ä | 


R: AB: : See. A. Ac. 


2. E. ce Radius Hier 3 r 10. 00000 
is to the proper of Lat. 155 2.19033 
ſo is the t of the Courſe - 330, a 10.08015 


to the direct Diſtance - < - 186.4 - 2.27048 


conſequently the Ship has failed South 3 3, 45' Eaſt, . 
186.4 Miles, and has differed her Tepee 20 


5 1 87 R , 


CASE s. 


Both Latitudes, 


the direct * and Difference of Longitude 


| El | 


« * 


Piſtance ſailed, 2 to Jind 


Suppoſe a Ship from the Latitude of 450, 26! 


North, ſails Favs. North and Eaſt 19 5 Miles, and 


then by Obſervation ſhe's found to be 1 in 25 Latitude 


of 480, 6' North. Required the direct Courſe and 


Difference of Cas | 


Ceometricaly. 22 


e . 5 24 
r WA 


LE 0 
* - 


9 


es Weng equal to 160 the proper Hiteree of 


cular BP; then take 195 in 
vour Com aſſes, and ſettin 
one Foot of them in A, with 
the other croſs the Li ne B D 
a . D. Produce AB 


to B D, meeting AD. ro- 
duced in K; ſo the Caſe is 
e and the aue 

be meaſured by 


N | 
. oy Chords, and. c ty the Line of equal Pars, 


0 find "which 


1 0 Alla, 


Hams | 2 


till AC 
| ual o 233. 6 the ialar- * 

ged Difference of Latitude. 
Tho © draw CK parallel 


ar. bs J 


1 5 and from the Point B 3 ime e 8 


Fit, For the Angle of the Courſe BAD it . 
by FT Taj 5. of Reftangular T Tigonomatry) + 


"AB: R: Ab: See. A. Je . az 


| 45 we Cons Dig. of Lat.” 7 18 2420412 
5 WEARS N 


J 0 Radius 1 
A is the Diſtance .; . 


to the Secant of the Courſe 3 34% i, ip 


— becauſe. the Ship is failihg 
"and. Eaſt, will be Har FEE BEOS N 


1, 70 Bac 


Fas hen for "5 cnc: of Longer will 75 5 


. 
44 


2 


— 2 2.2000 


Of Caſe 1. oF Rectangular T ene 5 0 


SA | , R 


44 


-\10.0 — | 
between North 


9 IT tad) 
Wu = 
P | = * — 


: 
= 
* 1 
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* 


R: AC: T, A: ck. 


1 e. n n 10. oo 1 
is to the merid. Diff. of Lat. = 238: 6 - 2536847 
ſo is the Tang of the Courſe 34, 52 9. $4397, | 


to Min of Diff. of Longitude 162.8 -. - 2.21154. 


equal to 25, 42/, 48”, the Difference of Le d 


* CASE” « 


One Latitude, o. and 8 of _— 
given, to ey the other Latitude, and Diſtance my 


Example, 


Su ppoſe a Ship from the Latitude" of: 48®, re 


North, ſails South 349 „ 40 Weſt, till her Difference, 
of Longitude is 2*,. 44/. Required the Latitude 
come to, and the Diſtance ſailed. 


E eometricalhj. 


1. Draw A E to repreſent the Meridian of the Ski 
in the firſt. Latitude, and make the Angle EAC 


the Courſe; then draw 
FC parallel. to AE, at the 


of Difference of Longitude, 
| which will meet 15 in the 

Point C. From C. let fall 
upon AE the Perpendicular 


- £8 inlarged Difference of. Lati- 
3 IJ. tude. To find which, ty 
GH ——E Calculation it will be. by. 


Caſe 1 of ReBangular Ti * * 


A _ to 34, 40!, * * | 


1'. Diſtance of 164 the Minutes | 


p CE; then AE will be the 


. SEN | 243 
1. A:R::CE: ak. 1 
| i e. . whe Tang, of he Courſe 34" ; MY FE. 


is to the Radius 
ſo.is Min. of Diff. Lon de 16s... 6 2 
to the inlarged Diff. of Latitutle 27 '- 2.37500 
and becauſe the Ship is failing from a North Latitude 
Southerly. Therefore, 
From the merid. Parts of | 

che Latitude ſailed wot. 489, 0 5 | 2506s 
talce the merid. Difference of Latitude 25 237-2- 


and there remains - „ 3129.7 
the meridional Parts of the Latitude come to, viz, 
5 46˙ 09. é 
Hence for the proper Difference of Lack 


From the Latitude failed from 489, 5o/ N 
take the Latitude come to — 09 N 


and there remains - - - - 4 0 
_ equal to 161, the Minutes of Difſereac of Lati- 
y tude. 


Set off upon AE the Length AD equal to 7 
the proper Difference of Latitude, and thro* D draw 
DB parallel to CE; then AB will be the direct Di- 
ſtance. - To find which, by Calculation it will be, by 
Caſe 2. ef Rectangular 7 rig onometry, 


R: AD: : Sec, A: NG. " 


i. e. As Radius bbb 
is to the proper Diff 15 erate” 10 2.20683 
ſo is the Secant of the Coùrſe 34% 5 10. 08488 
to the direct Diſtance - - 195.8: = 2.29171 


* 
5 ; \ oy . 
- 2 C A 8 r 
6 4 11 

> 1 5 
j # p "4 4 

2 3 . 

E - 


R aue, ak, > 


0 A 8 E 97. 
FS; Latitude, Courſe, Pr” Ma given, t to pe | 


the. other Latitude, Dale — and 1 of 
Te wh FN 


g f 8 22 


* Suppoſe a Ship fails from the Lacktbde of 649, 0,26 
North, Long. 42*, 37 Eaſt, till ſhe. has made of 


* 


— 


Departure 116 Miles. Req vired the Latitude the is 


in, her dire& Diſtance failed, and how much ſhe has 
* her 9 


: x5 Geoteetritalh. 


4 Hiping drawn the Meridian A B, — the 
Angle BAD equal to 42, 33. Draw FD wy 


I 


— 
; 8 
i 
x 
* * 
- 
1 
* 
* 
* . 
h 
k 
. 
„„ „ „ „% „% „ EE LEES 
: : 
O N 
* * 
| 
eee 
— 
*g; \ 
: 


to AB at the Diſtance of 116, which will meet Ab 
in D. Let fall upon AB the Perpendicular DB. 
Tben AB will be we proper 1 Difference of Sar 19.0 


pa ita K and 


. 


2 


MEWS nah | 
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Mak: AD the direct Diſtance, to find which, by Cat» 
culation; firſt, for the Diſtance *AD it will be, by 
Caſe 2. 7 Refangular N ae Cv, 


s, A:BD: R. Ab 


8 >> 
2 „ 


1. e Ab the Sink! of the Court 429, 33 < 2501 8 : 7; 


is LN n 116 
ſo is Radius by 506000 


to the direct Diſtance ＋ 2 171. 5 2.23436 


Then for te. roper Difference of Latitude. it vil 
de, by Caſe ſe 1 f of Rettangu lar T: Tigonometry, 


T. A:BD::R: AB. 2 
1. e. As 84 Tang, of the Courſe : 422, 33, 9.96281 
is to the Departure - . - — 116 2.06446 
ſo is Radius i100 οοο 
to the Pacher Biene of Ea 126.4 2.10165, 
equal to 2, 6 conſe en the Ship has come to the 
Latitude of 2 300 „and ſo the l 


Dae of Latitude will be 212.2. 


2. Produce A B to E, till AE be equal to 212.23 
and through E draw EC parallel to B D, meeting A 
produced in C; then EC will be the Difference of 
Longitude, to find which, by Calculation it will be, v7 
Caſe 1. 5 Reflangular T1 Tigonmerrys. 


a 
23 RAE: :T, A: WG. 
ie As dies bo . . Yo 00000 
is to the merid. Diff. of LaGinde 212.2 nn 


ti is the 1.5 of the Courſe 42, 33“ 9.96281 
'to the Min. Diff. of Langitnde 194. 9 2.289 


val to 30, 24 „48% the Difference of Lôngſtude 
2 ly. 


R 3 | This 


” 
B * „ * — 9 2 0 N 

9 bl N > N FY * * * 
: : : * 4 * g Ll 

| ia 14 4 +% 
+ * f u k 

: . yz Y 

* * 


- 
"46 x 
- * 


246 Mercator Sailing.” 

This might have been found otherwiſe, 8 be- 
A cauſe the Triangles ACE, ADB are kimilar, hone: 
Mot can 73. dess. 1.) it will be, M4 


i A AB: BD:: AE: EC. 


. 


— 
I 
* 


N L 
- 1 . 
4 % * 
71 
P 


5. e. As the proper Diff of Latitude 1264 2.10165 
is to the Departu fee 116 2.06446 
lo is the inlarged Diff. of Latitude 550 . 
to Min. Piff. of Longitude 2 194, nr 5 


. CASE 8. 


© Both Tatitudes and De arture to 
N and — 0) Tow * 2 e. 


8 a Ship "Hei the Latitude 
fails berween the South and Welt, till de 
Departure 126.4 Miles; di iS then found 10 

vation to be in the Line of 43®, 35 Notth, 
ques the Courſe 0 Diſtance Rate! and Dies 


; 9 "9 


- Gremetricaly 


1 Draw A K to pete the Meridian of the _ 
5 her firſt Latitude, ſet o 
on it AC, equal to os 
proper Difference of Lati de 
Draw BC perpendicular to 
AC, equal to 126.4 the De- 
parture, and join A B. Set 
- from A, AK equal to 
” 232.32, the inlarged Difference” 
of Latitude, and thro R dan 
KD parallel to BC, meeting. 
AB prited in D; ſo the Rn. 


F 


*. 


* 2 * 0 a » 
I \ 6 adi * - xs 9 
x f * 4 1 N 
N þ : TY 
„ » : = 3 * 
x 

5 k 
* 


; ie 44 EE wh 
| DR Will be the Difference of Longitude, A B the 
a and the Angle A the TOs: to find 


witch ; 
By — 5 a | 
_ Firh, For DK the Differe nce ngirade, i will 
be, "97: 73- Hz 17 ng a 
AC:CB::AK:KD. 0. oy 


- 


i. e. As the proper Dit: of Latitude 165 - 2. 21748 
is to the Departure - '-. - - 126.4 2.10175 
5 is the . 8. D Diff. [of ee de 06196798 

Longitude 178.7 2.25216 
Ne af, 58% , the Difference of en 


FF : l 0 13 wy N 
F 


Then for the Courſe i it will be, (by Caſe 4. .of Ress. OY 
* * | 


e BC. R. 1. A. 2 


K 
4 


i.1 e. As the pfopef Dif- uf Latitude 6 = 2. 21948 
* Departure 126.4 - 2.10175. 
fo is Radius - 10.000 
to the Tangent of the Courſe 379, "ag » 9.88427 
which; becauſe the Ship fails between South and Welt, 
will be South 37 27% 1 8 or SW þ W 69; 36 
Weftetly.. | 2 


* 


Fa 


8 . 
Lafth, For the biene AB, ville, hy G4 2 
of Regular Trg 19.) a 1 1 8 


* A:BC::R: AB.” 
7 R 4 6 i. t. 


1 
bp : 
wth” | ay CC 
- * 
* 
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1. 11 As the Sine of the Courſe 37 , 27 9.78398 
Is to the Departure r $ 1 2. 1% 
10 Js Radius 10 00000 
to the direct Diſtance - =<-.- 207.9 - 2.31780 


CASE 9. 


"4 Latitude Dübener failed, 2 8 ven; 
to find the other N —— of Longitude, and 
Courſe. . 


F}.. — * 8 > * . 
315 e g eee 
_ 4 3 


4 4 «Ship i in the Ladttuge 18% 3 * Pita, 
fails between South and Eaft 138 Miles” and has 


then made of Departure 112.6, Required the Lati- 


tude come to, the dire& Courſe, and Difference of 
i cot 


| 5 "> 27 5 e 
: _— EY 992 a 
| Geometrical, 


r. Draw BD for the Meridian of the Ship at B, and 


parallel to it draw FE, 
at the Diſtance of 112. 6, 
the Departure. Take 
138, the Diftance, in 
e e Þ | your Compaſſes, and fix- 
E ig one Point of them in 
D F . B, with the other croſs 
th Line FE in the Point 
E; then join B and E, 
and Rahn E. 3 fall upon BD the Perpendicular ED; 
ſo BD will be the proper Difference of Latitude, and. 
the Angle B, will be the Courſes to find © Ss 2 
Calculation, 
67 


i 
= 9 
1 | 
* = 
V N = 
* 2 ** 
# - 
. 
- 
- 
, : 
„ 
. 


Z 


os 
Fig. Wer "the Court: it ill b (by Caſe 68 of 
N a on fd 


4 e. hs the Diſtanc: = - = - a - 240% 


is to Radius - - - - 10 0e, 
ſo is the Departure 112.6 - 205154 


to the Sine of the Courſe - 54, 41' 99165 


which, becauſe the Ship fails between South and 


Faſt; will be South 54 41 EN. N A 
Eafterly. | 


en fir the- Dilrenbe of Lardcade en be, & 
Caſe 3. 7 17 Trigonometry,) ); 


ones 4 at CLIG-27023- 305 229 
87 bs | BE: Co- S. erg | 


: * 
| * * 4% * þ 
well“ 2042 f en 


* 


o 


1.6. As Radius wy 7] wee — nf, | 10.00000 


is to the Diſtanſ,e 1438 2.13989 
ſo is the Co-fine of yp Courſe 545 241 9.75200 
to the Difference of Latitude — 79.8 1.90188 


equal to Nr Conſequently the Ship I come to 
the Latitude of 40, 137. Hence the meridional. 


Difference of Latitude will be I 2 7. 
"22 "Produce Bis A. "ill BA bee qual to 117.7, and 


thro? A draw AC. parallel to DE, meeting BE pro- 


duced in C; then A C will be the Difference of Lon- 
gitude, to find which, 25 g ee it will be, (by 
Art. 73. Set. * F N 1 


BD: bB BA. AC, 


i. e. As $i e per Bil of Latitude 79.8 - 290285 
is to the Departure - 112.6 - 2.05154 


Jo is the inlarged Diff. of Latitude x1 205 - 2.07078 


8 the a. of. Longitude- — —- r66.1 +, 2.22044 
cqual 


| 


22 vai.” 2 0 


p * 4 A A. > 
+ * ? * 1 
8 x | | 
4 A 1 
” . : 
N * 
⁊ 
: 4 
. > 
! "4 
4 d 
. 
3 
5 #7 7 
4 
1 by 4 
= 
= 
Y « 
X 1 » 
* 
5 | 4 
7 - 
- 
* o 
1 * 
* 
. * 
- 1 4 
4 
: 
4 
* av 
.< 
* 
. 4 
: , 
- 


: | Mertatar's Seng 
equal to 20, 46 9075 the Difference of 9 


rly. - 


2 


Nn e e 
9. From what has hs vid, vil be 6400 to 
ſolve a 7 raver ſe INE to the” Kits « Mercator's 


IF - w3 15 * ' is * 93 % 
= - 
* * 
m o * 


— . as * . — — 37 #5; 4 4 


| 4 
* . 
y 3 


Su at the Suey in the Latitude 

oof A a Ship at to the Madeira, in the 1 1520 
of 320, 20/.North, the Difference of Longitude, be: 
tween them, being 112, 400 the Weſt End of the Ma. 
deira, ly ing ſo much to the Weſtward of the Lizard, 
and conſequently; the ditect Courſe-and Diſtance (by 
Caſe 2. of this $2) is South 269, 2 1181.9 
Miles; but by reafots of the Winds the is forced- to 
fail on the following Courſes (Allowance being made. 
for Lee-way and Variation, &c.) viz, SSW 44 Mi 
SVW Welt 36 Miles, SW S 56 Nike and S 
E 28 Miles. Required the Latitude the Ship is 
her Bearing and Diſtance from the Lizard, and 22 
direct Courſe and Diſtance to the IS. at- the 
End of theſe Courſes. in. 44 7 en 


| 


The Geometrical C enfirudlien of this nc is per 
formed by laying down the two Ports e 
Conſtruction of Cafe 2. of this Ses. and the ſeveral 
Courſes and Diſtances e Caſe 3, by which 


we have the 1 IN Solution Calculation. 


1. Courſe SSW. Diftaai 
— 8 5 For Difference of! 
eius — Pp A —— ＋ — 
en Diſtance — 4 = 


nar ie —_ 
ry is the Co-fine of the Courſe 220, - 9.96568 
to the Difference of Latitude py Ba or 5 


A ſibce the Courſe i is I therefore the e 
tude come to will abe „, a North, and conſequent- 
„ en Ne Latitude Ae 61 $: 
2 Ae 

4 


N For Difference of Lange, 


4 


ange g. * 10.00 3 

3 Diff. INT — of 2 93 

3 5 e Tang, of the courſe 22, 75 : 

to Mis. _ DS of, Longitude el — 1 527 
Ia. OUT ONS % 91 1 

2. "Courſe 8 3W 2 Weſt, Diſtance 36 Miles: 
1 ' For Difference of Latitude. * 


— 


As Ragius- - oe wii e's 10.00009 
is. to the Diſtance — 36 — — 987 1 1.55630 
ſo is che Co- ſine of the Courſe 169 \ 520 - 9. 98090. 
to the Difference of Latitude hats” 4.337 25 
and fince the Courſe is Southerly, therefore the 

tude come 8g, will be 48®, 45. Hence the e | 
mn o Latitude vin de Then, n 


For Difference of Lon oP, 


as Radius 2 2 ==» - 10,0900 
is to the inlarged Diff. of Lat, 33.4 1.72734 


ſo is the Tang. of the Courſe 1 3 - 9.48171 5 


ee of Longitude 16:19 me 299% 


3. Courſe SW 38. Diſtance 56 Mis, 
For Difiexence of Latitude. | * 


1 
4 
No? "Y 12 
* 
. * - 


- * 
14% ">. 
"# 
FL * 4 
- J. 12385 . 1 
o a * 10 > % 41 „ 
a EA 
* F g * 
by — p , - . — 1 2 A 
; 5 * 5 0 * 8 
1 % 
* 


3 


1! 82 þ x : A 4 Py. 


- 
& oo» 


Lea San. 


| £ fen WE 1.00008 


*7 


to the Diſtance -- OT = Ii 56 — 1.74819 
is the Co; ſine of the rt 335v 9 9 1985 
to the Difference of Latitude 46. 56 1.66804 


conſequently the Latitude come to is 4e, 59 “/, and 
therefore the inlarged Difference of Lace will be 

69.2. Then 3 
For * 3 
Ky Radius. ib 10. ooo 
is to the inlarged Diff. of 1 - 6g. 2 "= 184017 


ſo is the Tang of the Courſe 33, 45 9.82489 
to the . of nts HOI 46. iy — 0 .66500 


” Courle S } E, Diſtance 28 Miles 
F or Difference of oe. 


8 N 


ere 
As Radius — — PS > PE. OST; (Joiobodd! 
15 to the Diſtance > eb ad e 144716 8 


ſo is the Co. ſine of the Courſe 11% 15 9.99157 
to the Difference of Latitude 25 40 149972" 


conſequently the Latitude come to Will be 476, zi“ 
and hence the meridional Difference of Latitude will 
be 43-2. Then | 42 
- Por Difference of 8 
„ 8 10. 00000. 
is to the inlarged Difference of Lat. 43:2 1.63548” 


ſo is the Tang. of the Courſe - - 119, 15! 9.29866 
to the Diff. of Longitude - - 8. 59 — 2.93414 


Now theſe ſeyeral Courſes and Diſtances, as 
with the Difference of Latitude and Longitude belong- 
ing to each of them, being ſet down in their proper 
Columns in the Traverſe Table, will ſtand as follow. 
Courſes | 


n 
* 


* 222 79-44 | 

- Hence\ it is Glan that the Ship has made of ah 
ing 149.13 Minutes, and conſequently - has come to 
the Latitude of 47%, 31! North, and ſo the meridi- 
onal Difference of Latitude between that and her firſt 
Latitude will be 226.1; and ſince ſhe has made of 
Difference of Longitude 79.44 Minutes Weſterly; 
therefore for the direct Courſe and Diſtance hetween 


the Lizard and the Eo it will be, (by Gay 2. 5 _ 
| . 5 1 


For the ai Courſe, 3 8 ; 4 N 


- 
4 * 
- . 2 


As the were Diff. of Latitude: 226, 10 - 2.35430 
is to Radius 210. 00000 
ſo is the Difference of Longitude 79. 4 1. 900 
to the Tang. of the Courſe 19“, 221 9.54593 
' which, becauſe the Difference of Latitude is Souther- 
ly, and the Difference of - Longitude ' Weſterly, will 


be South 19®, 22! Weſt, or * 89, 25 Weſterly. 
Then 


'For the dire ane N. e en 


As Radius —— - =,- = 10.00000 

is to the aner Diff of Ki ba 13 - 2417434 

ſiw is the Sccant of the Courle 29* 915, - 10 
to the direct Diſtance — og - - 2.19879. 


From 


* 


1 1 

7 
13 
VB 


n 
3 = F * 
F—Y . 
. 
"= . \ 


L 4.4 
" * 


From the Latitude he Skip i is in - 49% Q/N 
ſubtract the Lat. A 32 „ 20 N 


and there remainz - —— FN. 15 „ IL 
equal to 911 Nals the pro rope Different of Lati- 
* berween the Ship and the Madeifs,* © 


from the merid. Parts anfering} — 0 
N the Ship i is in 3 48.4 
T e the meridional Parts anne to 
the Latitude of the rs - $ - * 


and there remains "TOR 


Alb, flom che Diff. of leg be- 

tween the Liz: and the Madeira _ hes 
Take the Difference of *Long; be- is ; 

tween the Liard ani tſie Ship * - + 


and there remains Set oe 


| equal to 620.56 Min, of Difference of Longitude be- 


rween the Ship and the Madeira Weſterly. 


Then for the direct Coli ant Bide e the 


"Skip and the Madeira, it will be 
For the dire Coufſe. 1 


10 + 4 


Sv - 


is to Radius - - © 10.00000" 
ſo is the Difference of * 620. 56 - 2.79278 
to the 1 of the Courſe - 27%, 5 - 9.71493 


| Hor iſh Diggs | 
en -  10:00006* 


is to the Proper Vih of Lacan — 2.95952 


the inlarged Difference . Latirude en the bs | 
A ad the Madeira. | 


* 


As the merid. Diff. of Latitude 1 11 196 4 - CIT | 


* 


Latitude made good 


| Ms 


1 ein „ 


ſo is the Secant of the Courſe 278: wt 10.06 774 
& the, direct Diſlanok, * 1027 - =: 398k 


10. It is very common in l a Day's Rec- 
koning at Sea, to find the Difference of Latitude and 
Departure to each Courſe and Diſtance, and adding 
all the Dapartures together; and all the Differences of 
Eatitudes for the whole Departure and Difference of 
that Day; from thence (by Caſe 
8. of this Section) to find the Difference of Longitude, 
&c. made good that Day. Now that this Method 
is falfe, will evidently appear, if we conſider thet the 
ſame Departure reckoned on two different Parallels 
will give unequal Differences of Longitude ; and con- 
ſequently, when ſeveral Departures are compounded, 


together and reckoned on the ſame Parallel, the Dif- 7 7 


ference of Longitude reſulting from that, cannot he. 
the ſame with the Sum of the Differences of Longi · 
tude reſulting from the ſeveral Departures on different. 
Parallels; and therefore J have choſen in the laſt Eæ= 
ample. of a Traverſe, to find the Difference of Longi- 
tude anſwering to each particular Courſe and Diſtance, 
the Sum of which muſt be the true Difference of Lon» 
gitude made good by the Ship on theſe ſeveral Courſes 
and Diſtances. : 

11. We ſhewed at Are. 5. of this.Se2iow, 3 
conſtru& a  Mercator's Chart, and now we ſhall pro- 
ceed to it's ſeveral: Uſes; contained in the Jollowing) . 
Problemm. 

Prob. i. Let it be required to lay down a Place 
upon the Chart, it's Latitude, and the Difference of 
Longitude between it, and ſome known Place 2 
the Chart being given, 

 Example.. Let the . Place be the Lizard, ly: — 
ing on the Parallel of 509. og North, and r 
to be laid down & 5 on ads. Eaſt Coaſt of 
America, differing, ; in Longitude. from the Lizard," 

. * lying. ſo much to the Weltward of : it.“ 12 1 
| et 


ww 4 


456  Mereators wk, 


{3 


- Let L rep reſent the” Lizard" on. the Chart. VM 


Plat; 1.) View on the Parallel of 0, oo! North, it's 
Meridian AE. Set off from E upon the Equator 
EQ 42%, 36!, towards Q, which will reach from 
E to F. Thro' F draw the Meridian FG, and this 
will be the Meridian of St Katbarinès; then ſet off 
from Q to II upon the graduated Meridian Q B, 
28 Degrees; and thro H draw the Parallel of Lati- 


tude HM, which will meet the former Meridian 1 in 


K, the Place upon the Chart required. 5 FR 

Prob. 2. Given two Places upon the Chart, to 
find their Difference of Latitude and Difference of 
Longitude. 

Through the two Places d Parallels of Latitude; 7 

then the Diſtance between theſe Parallels numbered in 

Degrees and Minutes upon the graduated Meridian, 

will be the Difference of Latitude required; and thro” 

| the two Places drawing Meridians, the Diſtance be- 
tween theſe counted in Degrees and Minutes on the 

Equator, or any graduated Parallel, will be the Dif- 
ference of Longitude required. 

Prob. 3. To find the Bearing of one Place from 
mother upon the Cbart. 

Example. Required the Bearing of 'St ben at 
K, (ſee Plate 1.) from the Lizard at L. | 

Draw the Meridian of the Lizard R E, and join K 
and L with the right Line K L, then by the Line 3 
Chords meaſuring the Angle KLE, and with that 
entering the Table at at Page 5 ye. ſhall have the 
Thing required. 

This may alſo hes done, by having Compaſſes 
drawn on the Chart (fuppoſe at two of it's Corners) 
then lay the Edge of a Ruler over the two Places 
and let fall a Perpendicular, or take the neareſt 
Diſtance, from the Center of the Compaſs next the 
| firſt Place, to the Ruler's Edge; then with this Di- 
ſtance in your Compaſſes, ſlide them along by the 
Ruler's Edge, es one F oot of chem cloſe 4 


p * \ bs - * l 
| | N * 
p 1 8 9 
* v R 


Mercator“. Sails, © "> a 
che Ruler, and the other as near tag you kan. judge 
4. 1 to it, which will deſeribe the Rum 


required. A AA inen: HK 0) Bur 
Prob. 4. :To find the Diſtance bet oen eue given 
Places upon the Ca ftr. 94 


I his Problem admits of tar Caſes, according to the 
Situation of the two Places, with reſpect to one 


another. « „tt 85 1641101 
Caſe x. ben the given Places lie both upon:the - 
Equator. - 005 +4; 


In this 64% dein Diltabce, is. n Fe — 
the Degrees of Difference of ar een 


between them into Minute: 31 
Caſe 2. When the two Places, lie both an the fame - 
Meridian.” { rio 441 16 ngtbizels < 


Draw the Parallels of 3 DAI ang the Dea 
upon the graduated Meridian, intercepted between 
thoſe Parallels, reduced-to Minutes, give the Diftange 


azoquirsd.ong}.! I i SHA MO d tw eiii og 
Caſe 3. When we two Places lie on the lame Pa- 
rallel. 7 


Example. Required t to at 4 * Dillance 8 
the Points K and N, (ſee Plate 1.) both lying on the 
Parallel of 280, 00 North. Take from your Scale 
the Chord of 609, or. Radius, in your Compaſſes, and 
with that Extent on K Nas a Baſe, make the / oſceles 
Triangle K PN; then take from the Line of Sines 
the Co- ſine of the Latitude; or Sine of 620, and {et 
that off from P to 8 and T. Join S and T with the 
right Line S8 T, and that applied to the graduated 
Equator will give the Degrees and Minutes upon it 
equal to the Diſtance; which, converted into Mi- 
nutes, will be the Diſtance required. : 
The Reaſon of this is evident from Sele VIII. iy 
it has been there demonſtrated, that Radius is to the 
Co- ſine of any Parallel, as the Length of any Arch 
on the Equator, to the Length of the ſame Arch on 


a 1 Now in this r! K N 1 is ts 2 
Io. | 0 


, p 
* - 
x R 
F 4 
= . 


s s 4 > * 
n * * 
— - = 
* , * * 
* 4. ol 


* _ Miveator's Sat q | „ 
of the Meridian of the rw Places pak 
the and fince in the Tri — 
is to KN, therefore PN: P 1273. a 
T'S vill be che Diſtance of the two 
Phaces K and N the Parallel of 289. | 
— 
not 3 r 
Diſtance may be found thus Gwe rhe ren 
between in your Compaſſes, apply that to 
the graduated Meridian, DE Ge is Fon ag ts 
Tale and che Degrees and Minv — 
utes 
reduced to Minutes, will give the Diſtance. 
Or it may alſo be found thus. Take the Length 
of a Degree on the Meridian at the given Parallel, and 


Turn that over on the Parallel from the one Place to 


"the other, as oft as you can; then as oft wane 
vent is contained between the Places, ſo man 
| pg be contained in the Diſtance 
e. 


aſe 4. W When the Places ae ben in Lage 


Example Suppoſe it were required to find the Di- 
tr mmm ee, «0m 

I % 
Prob. 2. rr 
them, and take that in your Compaſſes from the 
duated uator, which ſet off on the Meridian | 
from a to 6; then thro I draw hc parallel to de, and 
— — aſſes, apply it to the graduated 
Equator, and it will the Degrees and Minutes 
contained in the Diſtance required, which n 
by 60 will give the Miles Diſtance. : 
T he Reaſon of this is evident from Art. 8. A this 
 SeF, for tis plain a d is the inlarged Difference of La- 
. titude and 4 5 the proper; conſoquently a a7 the in · 
% eee 


; % a 
N d a s . p 3 8 * * 
5 . 


count the ſame Number of ED 
. Meridian from C to, and thro' h draw the Parallel 
Se, nr nts "RA HIT in the Point e, the 


— 


nown Place 


RY 
7 


Prad. 5. To lay down a Place 
| Latitude 3 from ſome 


ing the Courſe x and Difference of Latitude that a Ship 


find her 2 
Example. A 


n the Chart. 


her Latitude 369, 40/. 1 her Place u 
the Chart, 369, 40. Required upon 
Count from a at L, on 
FRN ther P 
3629, 400 to 7 thro* which draw a Parallel of Latit. 
which will be the Parallel the Ship is in; — 
L draw a SSW Line Lf, cutting the former Pa- 


Cart. 
Prob. 6. One Latitude, Courle, and Diſtance, 


failed, given, to lay down the Running of the Ship, | 
and find her Place the Chart , 
„ a Ship at @ in the Latitude of _ 
North 35" 9, 200, Eaſt 191 Miles. 4 


Example. Sup 
20, oo' North, 


* the Ship's Place upon the Chart. 
ving drawn the Meridian and Parallel of ab 


an Angle of 370, a0“, and upon it ſet off 191 from 4 


£0 c; thro? een ohe Prone, and taking a# in 


_ your Compaſſes, apply it to the graduated Equator, 
-and-obſerve the Number of sit contains; then 
on the graduated 


Ship's Place req 


1 riese and Die: filed ges. 


5 ER Place u 
Examp poſe 
| rude of 20%, 0% North „ 


the Chart. 


the Chart being known; or (which is the ſame) hav- _ 
has made, to lay down the Running of — and 


ip from the Lizard in the Lame 
ol 500, 00 Nan fails S S W 4 ſhe has differed - 


at - 


Place a, ſet off the Rumb Line a e, making with a# 


« Ship Gile froch a, in the Lati- 
S 2 Miles, 


1 I 17 
8 * VN 
rallel in f, and this will be the Ship's Place upon the „ 
= - 5 1 
* 
- ? . 


3 * Tr 
=: 
4 . : =y l . N 
a. C 


—— 


1 1 \ 
- > „ o - 
2 2 9 bs —— =» ; . 
4 7%; \ - ' % 
* -Y 7 E 
A = — I « . > Y 
0 . : . , G © » . & =, &. 4 * a 
1 9 + wa br, 2 * 6 4 4 <A 8 % = * = „ * n br 
4 by ” 7 _ oF 22 
s » As 0 af * 5 * was + -_=y V - - * we D 
- Fog 8 VERY 0 "ON . os A mA” «. * 9 —_—_ 4 A 
*” A — 
o — <4 


Miles, and is then in the Latitude of 430, oo! Notth. 
Required the Ship's Place upon. the Chart. 
Draw de the Parallel of 452, and ſet off upon the 
Meridian of a upwards, 4 5 equal. to the proper Diffe- 
rence of Latitude taken from the Equator or graduated | 
Parallel. Thro' & draw & c parallel to de; then with 
191 in your Compaſſes, fixing one Foot of them in 4 


with the other croſs be in c. Join a and c with the 


right Line a c, Which produced will meet de ins | 
the Ship's Place required. by 
Prob: 8. One Latitude, Courſe, 5 Difference * | 


8 er to and the: 225 8 Flace 1 nue 


Example. Suppo 0 a Ship Goal the Liners 1 in we 
Eatitude of 50 ?,- oo, North, fails S W UW, till her 
Difference af Longitude is 429, 660. Required the 


Ship's Place upon the Chart. d 9 0 


*N 
=, a - 


* 


1 


2 

'f 2 
"Fw 
8 ö : ; 
gu 

I * 

Ls 


= 2 hg — 
* ; 
> 2 * * 


5 - 
1 . 
4 
my 
1 
* 


oY 


Having drawn AE the Meridian of the Lizard at 
1., count from E to F upon the Equator 422, 30 ,an — 
thro' F draw. the Meridian FG then from Li:dra 

the SW 5'W Line LK, and where this meets 1 2 
at K, will be the Ship's Place required: | 
Prob. 9. One Latitude, Courſe, and Dopiure, 


given, to find the Ship's Place upon the Chart. 


Example. Suppoſe a Ship 2 4 in the Latitude of 
209, 000 North, fails North 37%. 231 Eaſt, till ſhe 
Has koh of Departure 116 Mien neee the 
Shin s Place upon the Chart. F 

- Having drawn the Meridian 4 . at the Diſtance 
of 116, draw parallel to it the Meridian æx I. Draw 


the rumb Line ac, which will meet K I in ſome 


Point c; then thro' c draw the Parallel c b, and a5 


will be the proper Difference of Latitude, and c tlie 


Departure. Take a % in your Compaſſes and apply it 
to the Equator or graduated Parallel; then obſerve 
he Number of Degrees it contains, and count ſo many 


on the graduated Meridian from C upwards. to 5. 


NW + draw the Parallel þ e, which will meet ac 5 
| | „ 


\ 


1 Sailing... 


| produced in ſore Point as e, which i is the ME: $ Place 
upon the Chart. 
Prob. ro. One Latitude, Diſtance, ary Der 


Rs to find the Ship's Place upon the Chart. 25 Teh 


Example. Suppoſe a Ship at à in the Latitude of 
209, oo North, ſails 191 Miles between North and 


Eaſt, and then is found to have made of Departure 116 


Miles. Required the Ship's Place upon the Chart. 
Having drawn the Meridian and Parallel of the 
Place a, ſet off upon the Parallel 2 m equal to i 16, 


and thro* m draw the Meridian æ I. Take the given 


Diſtance 191 in your Compaſſes, ſetting one Foot of 
them in a, with the other croſs & I in c, join a c, and 


thro* c draw the Parallel c; ſo c & will be the Depar- 
ture, and 4 þ the oper Difference of Latitude ; then 
is as in the foregoing Problem, Jeu. 


proceeding with t 
will find the Ship's Place to be e. 


Prob. 11. The Latitude failed frog Difference Sp £ 


Latitude and Departure, given, to find the Ships 
Place upon the Chart. 

Example. Suppoſe a Ship from à in the Latitude of 
209, 0“ North, ſails between North and Eaſt, *till 


ſhe be in the Latitude of 430, 000 North and is then N 


found to have made of Depar ie ie Miles. Re- 
quired the Ship's Place upon the f. 
Having drawn the Meridian of :#: 
_ a to à 25 Degrees, (taken Dog 
raduated Paal) the proper Difference of La- 
a e; then thr draw the Faß et þ c, and make 
_ bc equal to 116 the | 
from the Parallel of à on the graduated Meridian up- 
wards to h 25 Degrees, and thro' þ draw the Parallel 
be, which will meet ac produced in ſome re 5 
and this will be the Place of the Ship required. 


12. In Sec. VII. "tis plain that the Lerms 


dional Diſtance, Departure, and Difference of Tae 


were ſynonymous, conſtantly ſignifying the ſame 
N ; ous evidently followed an the 1 


r © TW: 7 now's I 


+ſet off upon it 
the Equator. - 


join ac. Count 


_— 


ſition of the Earth's Surface bei prqjected 
| js in which the Meridians were made 
Degrees of Latitude equal to one another 
1 But ſince it has been 
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A Table of Meridimnal Parts. 


SES THESIS eee s- og) | 


18 


7 Pia 
n. | Miz. 


60.0 
61.0 


247.2 


245.2 


"32-51 


1:5 


Min. 
300. 4 


301.4 
302 4 
$034 
304-4 
305+4 
306.4 
3074 
308.4 


4 
Min. 
240.2 
241.2 
242.2 
243 2 
244.2 
245-2 
246.2 
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310.4 
3114 
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. 
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2195 
320.5 
261.3321 5 
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265.3 325 5 
ne 
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Min. Min. 
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2572 
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329-4] 
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ASTD 
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ln 
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378.8 


380.8 
381.8 
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385.8 
386 8 
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Min. 
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'n. Min. 


7424.1 
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421.1 
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427.1 
428 1 
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430 2 
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446.3506. 
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11530.2 1598. 5 
1531.301592˙8 


1533 51159 80 
1534 6 18585 
1935-7 
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| Min. 
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4506.2 [4730-5 [4859.0 4221 8 | 5129.5 | 5272.3 
4608.2 14732.6 | 4861.2 | 4994-1 5131.8] 5274.7 
4610.3 [4734 7 [4363-3 | 4996.3 | 5134-1 | 5277.1 
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-7 | 8381.0 8745.5 9152.7 | 96141 
| 2 | 8386.8 [8751.9 9159.9 [9622.4 
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44 11310 6 12229.3 13486. 3 5487.6 208431 
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49 | 11378.4 | 12318 2 | 13515.1 | 157210 | 221306 
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oy Oblique Sailing. 


E Queſtions that may be ſed on | this. 
TH cad being „ 1K only Sire a 
| 1 of he the moſt uſeful. 15 


— , errar. WERE v4. 
— : - # 2 a" I * 3 * 


| rn I 


Coaſting along the Shore I faw a Cape bear from 

we NN E, then I ſtood away -N W W 206 Miles, 
and! obſerved the ſame Cape to bear from me NEZE. 
Required the Diſtance of the Ship from! the Cape at 
_ Station. | 


Geometricalh 


1 Draw the Circle NWS E to FE EPI. the Com- 
* ., paſs, NS the Meridian and WE the Eaſt and Weſt 
% "4 Line and Let C be the Place of the Ship in her firſt 
Z | pl B Station; then from C ſet off 
upon the NWZ W Line, 
CA 20 Miles, and A will 
be the Place ef the Ship in 
= D her ſecond Station. 
From C draw the NN E. 
„Line CB, and from A draw 
AP parallel to the NE YE 
— Line CD, which will meet 
| CB in B the Place of. the 
D Cape, and CB will be the- 
- Diſtance of i it from the Ship in it's firſt Station, and 
AB the Diſtance in the Second, to find which 


DB Calculation, 


8 


in the Triangle ACB are * AC, equi to to 


20 Miles, the Angle ACB equal to 789, 45", the 


Diſtance between the NN E and NWZ W Lines, © 
alſo the Angle ABC, equal to BCD (by Art. 36. 


Se, I.) equal to 339, 45', the Diſtance between 
NNE and NE E Lines; and conſequently the 

gle A equal to 67?, 30! (by Cor. 1. Art. 61. See. 

Hence for C B the Diſtance of the Cape from — 


Ship in her firſt Station, it will by (by Caſe 2. of Obs 


* 7 men 
1 ABC: AC: +8. BAC: CB. 


. % Mie Sine of the Angle B 330 5 45 9.74494 | 
is to the Diftance run AC - 20 - 1.30103 


ſo is the Sine of BAC - 67 , 30 - 9.96562 


to C = = 33.26 1.5219 


the Diſtance of the Cape from the Ship at the firſt 


Station. Then for AB it will be by the ſame Caſe, - 


S. ABC: ACt: 8. ACB: AB, 


i. e. As the Sine of B 8 39's 451+ 9.74474 
is to Acc - -. - 130169 
. ſo is the Sine of C . 78 „48 999157 


to AB - —— 35-31 22 1.54786 
the Diſtance of oh Ship from the __ ar 8 ſe⸗- 
cond Station. | 
Y RO B. =; 


coaſting along the Shore 1 faw two Headlands, 
the firſt bore from me N EE 17 Miles, the other 


 S$SW 20 Miles. Required the Bearing and Diſtance 
ef theſe Headlands from one another. 


U 2 | Geometrically, 


nt 


—Y 
g 


29 Oblique Sailing. 


G eometrically. | 


Having draun the Compaſs N WS E, let C rep = 

- ſent the Place of the 8 ip. 
ſet off upon the NE E Line 
CA 17 Miles from C to A, 
and upon the 8 8 W Line 
CB 20 Miles from C to B, 
and join AB, then A will | 
be the firſt Headland, - and 
B the ſecond ; alſo AB will 
be their Diſtance and the 
Angle A will be the Bearing 
from the NEbE Line, to 


find which 


Cl 


By Calculation. 


In the Triangle ACB are given, AC 1 7, c B 20, 
and the Angle A CB equal to 101%, 15), the Diſtance 
between the NEZE and SSW Lines. Hence by 
Caſe 4. of Oblique Angular T1 TiIgonometry it will be 


As the Sum of the Sides AC and CB 37 1.6820 
is to their Difference. - - - - 5 0.47712 
es is the Tang. of + the Sum 25 

of the Angles A and B - $399, > IT 991417 
to the Tang. of half their Diff 35 49 8.82309 


conſequently the Angle A will be 439, 11/, and the 
Angle B 35, 34“; alſo the Bearing of B from A 
Vill be 85 19, 497, a and the Bearing 
of A from B will be NY E 1%, 49), „ 


e for the Diſtance ABi it will be, by Caſe 2. of 
blique VANS: T: . | 


_ Oblique Sailing. ; 
8 RA 8. A: n wy 


3.4 As the Sine of A 43" ah 
is to CB e 1.30103 
ſo ls the sine of c. HE; D _ - 9.99157 
to AB | 
the Diſtance Vet the two e 125 


24 1 143 5 , 1 „ 4 


PROB. 3. 


Coaſting along the Shore I ſaw two Headlands, the 

firſt bore from me NW N, and the ſecond N NE; 

then ſtinding away EN 2 Northerly 20 Miles, I 

found the firſt bore from me WN WW: Weſterly, 
and the ſecond N 4 W' 3 Weſterly. Required "the 
Beating and Diſtance of theſe two n Ea 
WW 4 Crmerricalh.. 3 $7.5 5 5 | 1 
Having drawn the Compaſs NW 8 E, let C repre- x 7 
ſent the firſt Place of the Ships. from which draw the . 


1 


* 


+ 
* 


5 8 x 
14 3 1 


. i BALLS | . 
Gies l. I Ae e 8 i. We 5 Sn en 

> 18789 A 12 | c 

NWIN Line CB, ad the NE Le ob, %;? 

Yi. the EN N Line CA, which make equal to * 3 


264 5 8 eee cad... NNE, 
From A draw. AB parallel to the WN W: W Pine 


and AD parallel to the NY W + W meeting the two 


Arſt Lines in the Points B and D; then B will be 


- the firſt and D the ſecond Haddlands.s Join the 


Points B and D, and BD will be the Diſtance be- 


tween them, and the Angle C D B the Fearing r 8 


NN E Lins to find which 


8 Calculation. We 

1, In the Triang le. ABC:are Ven. CCD 
BC A, equal to 1049, 2 E g between 
the NW SN Line, and t E Line, the 
Angle B A C equal to 360, * „the the Ditanc between 


the WSW W Line and the V, NWZ W Line, 
the Angle ABC equal to:399, 2 2/, the Diſtance be- 


tween the ESE + E Line, and the S WS Line, 


alſo the Side C A equal to 20 Miles, whence ſor C B 


it will be ( Cafe. 2 e Trigonometry ), 


As the Sine of CBA — 399, 22 - 9.80228 25 


is to Ac - - 20+ - '- 1.30103 
ſo is the Sine of CB Am 369, 34! - 9.77507 
"OCH - '- /- 4 = = M29 _- 1.27882 


the Diſtance between the firſt Headland, and tho 


Sup! in her firſt 1 


2. In the Triangle AC p. are given che Angle 
ACD equat to 278, 490, the Piſtance between the 
EN E + E Line, and the: NN E Line, the Angle 
CAD equal to 92®, 497, the Diſtance between the 


WSW +2 W Line, and the N4W : W Line, the 


Angle CDA equal to 397, 22”, the Diſtance be- 


tween the SS W Line, and the Sb E + E Line, alſo 


the Leg CA equal to 20. 


ee ko n wi be. (4 al ar- 


Trigonome try), 
Cf [3's : | | 1 | 0 As 


— 


” op * 
tn 5 
7 1 4 
os LE 7 4 >; . 
4 Pie. 1 


ger aut | 295 

As the Sue CAD 1989 227 9.80 26 
BOAC -. -..- +» 2& 221299 acted 
ſo is the Sine of CAD 92, 34 - 9.99960 
to o 3 - — 1.49835 

| the Ditace berwen th ſecond Headland, 0 the | 
eee gn a | 


1 os 4. Of * if * * — 2 


ef In the © Trizngle BCD are: given BC 16595 
1.5, and the Angle BCD equalito 36d, 15% 
iſtance between the NN. Line, and t 
NN E Line. 
Hence for the Angle CDBi it will be, (by Cafe 4. 
of Oblique Trigonometry „ E T | 


As the Sum of the Sides 30.29 ene 
is to the N of i Sides 12.71 / - . 1.10415 
ſo is nt o um Wd EEE 
of the * ke Form 6 . 8 10.27189 
to Tang. of half their Diff. 25 , 18 67456 

uently the 1 5 CBD i is 870 FW ne Ws 

"1 + Ang le CDB 365, 35 Hence the Bearing "ths 

firſt Headland from the ſecond will be $ 5987 8% 

Wor SWS W 2 W nearly, and ro the Diſtance 


 berween them it will be IP 7; arty i 
As the Sine of BDC - 369, 3 9.77524 
is to BC - - - 18-79 - - 1.27382 


ſo is the Sine of BCD. 56%, 15/ -  9:91985 
BD.» .-. -:+.- 26:21 — $4849 
- the Diſtance hetmeey, Is two. Headlands, 


This; and the firſt Froblew: are of; great ue is 
drawing the. Plot 6 wy re r n TP 
any Sea Coaſt. . 


"#2; rg $44 bs! 


i * 7 . £ p 


+ at 2 "Ship char * hes Wire * within 
56 + Points of the Wind, at North, is Bound to z 
| Port _Y Eaſt 86 Miles Diſtance from her. Re. 


n Fu 


4 A 
P 9 ” 
Din 2 . . 


1 
1 
= 
i | 
4 
_ 
Fi 
1 
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Tack, to find which, _ = 


Obligue Sab 


quired the Courſe and Diſtance upon Sch ne to 
gain the intended Page ©. - 


00. 25 4440 f 


7. 2 41 , # . 
+44. — 444 ++ * 4 


G romitricalh,” yy 


, the Compaſs NESW, let C 
pr the Ship's Place, and ſet off upon the Eaſt pol 


A 


CA 66 Miles, ſo A will be the —— Port. Draw 


— each Side of the North Eine at 6 £ 
oints Diſtance poets it, and'thro' a draw A B go? 


97 L. $45 c 5111.1 * 5. i202 4 39 


jel o CD meetings CB. in By the EN E E Line 


CB, will be the Courſe of the Ship upon the Star- 
board Tacks; and CB it's Diſtance on that Tack; 

a lſo the ESE E. Line AB, will be the Courſe on 
the Larboard Tack, and BRN the er on that 


Re. * W ». 40 


© By Cilculption, 


* 


2 


* 
7 2 — _ 


4 5 Friangld KBC are given, the ankle AB. 


F525 £ 


$ equal to 15e, 53, the Piſtanee between tit Eaſt and 


ENE E Line, the Angle C BA equal to 146, 14“, 
the Diſtarice between the ENE* E and the WN W 
Wines, the Angle BAC equal to 160, 63% the 
Diſtance between the Eaſt, and ESE E Lines, alſo 


AC 86 Miles. 


Hence ſince the Ang le at A and C are e equal, the 
Legs CB and BA wil likewiſe be equal; to find 
either of which (ſuppoſe CB) it will be, aſe 4 
* _— x fig] att 


— 


As 


| Oblique Sailing? + 297 
As the Sine of B 1460, 4 — - 9.74493 
is to Ac 86 = - - 1.93450 
ſo is the Sine of A = 55. - = 9.46303 
to CB 1 * 2 4 One” 
the Diſtance. the Ship muſt alen cxch Tack, a 


\ 15 0 ol: * 2: 27 28 

There is a great 9 he of useful Queſtions of this 
Nature that may be propoſed, but the Nature of them 
being better underſtood by Practice at Sea, we ſhall 


leave them and go on to C urrent Sailing. 


10 215 7 Stogane 
88 12 2 Wa! et —— £1 TORY 925 © 087 7 
E T. XII. 
e Currents, and — to —_ proper de. 
dt. 53 Hiw gide e fon.” 3 0 v3; ho + '1 


i\ 8 We 
A R R E 1 TS are 3 5 Settings 0 the 
Stream, by which all Bodies (as Ships. Sc.) 
e therein, are compelled to alter their Courſe 
or Velocity, or both; and ſubmit to the Motion, 1 im- 
preſſed 755 hem by the Current. 0 528115 of 0 


f 


. 


CASE +. 15 


If the Carvin ſets juſt with the Courſe of the Ship, 
i. e.) moves on the ſame Rhumb with it; then the 
Hotion of the Ship is increaſed, by as much as! is s the 


V. 23 


8 Drift « or Mont, of the Current. : 1 be ee 


Dae 1 _ " 8 1 
. 1 
Sie e 5 5 dy þ ny 
14 4 * * 1 14% £ N N » % Nor - W . MJ N38 es A — 


Suppoſe a Ship fails SES at the rate of 6 Miles 
an Hour, in a Current that ſets S Es 2 Miles an 
Hour. Req ired her true rate of. failing, 8 

n it Evident that tlie Ship's t cre” rate te or fail. 
ing. will be's Miles an Hour. e 

CASE 


CASE 


Ik che ru ſets directly againſt the Ship $ court. 
9 the Motion of the Ship is leſſened by as 2 
as is the . * che Current. 


5 1 15 


Suppoſe a Ship fails SSW at the rate of 10 Miles 
an Hour, in a Current that ſets NNE 6 Miles an 
Hour, Required the Ship's true rate of failing. 

Here it is evident that the Ship's true rate of ſail- 
ing will be 4 Miles an Hour. Hence it is plain, 
Cor. 1. If the Velocity of the Current be leſs than 
the Velocity of the Ship, then the Ship will get ſo 
much a Head as is the Difference of theſe Velociges, 

Cor. 2. If the Velocity of the Current be greater 
than that of the __ Heb the Ship will fall ſo much | 
a Stern as is the Difference of theſe Velocities. © 

Cor. 3. Laſtly, If the Velocity of the Current be 
equal 8 that of the Ship, then the Ship will ftand 
ſtill; the one wn deſtroying the other. 


* 


C:ASE FM 


If ths Current 43 the Courſe of the . chen 
It not only leſſens or augments her Velocity, but gives 
her a new Direction compounded of the Courſe ſhe 
ſteers, and the Setting of the Current, as is manifeſt 
from the following 


k © % = 


I. a Body at A © impelled by two el 


the lame . the one in the Hirectian 118. 


T1 


the Direction AD capable to carry A 


o che in t 


pable to carry that Body. from Ahn a. certain 
Space of Time, and the other in 02 


it from A to D in the ſame Lime: \ 
Complete the Parallelogram AB 
CD, 3 draw the Diagonal Tz. 
then the Bady at A agitated by . 
theſe two Forces together, will 
move along the Line AC, 2 | 


i 3 


fil es in 2 Mes, in a Current that ſets, Bait 45 
les in the ſame Time. . the Ship's. true 


Courſe and Diſtance. 


a, 
Werd 


Gometricly 
b anivaH 
9 Ss AD _ the laſt. Scheme), to repreſent the 
South and North Line of the Ship at A, which make 
equal to 96; from D draw DC perpe rpendicular to AD 
equal to 45, and join AC. Then C will be the Ship's 


true Place, A C her true Diſtance, and the Ane 982 
CAD the true Courſe. To ad wo | | 


MW Calculation. „ 


Pip, For the true Courſe DAC, it will he, by 
Caſe 4. of Reftatigular Trigonometry. 


As the apparent Diſtance Aa? 805 TY 92275 
Ny 25 ee Current $ AE DC 45 2158 
o 


Sup c a Ship fails (by the Compaſs) directly South 


a , 


30 — | 

Aiſolis Radius lo oo Y 
to the T t of the 'tru 6 | 85 
+ Courſe DAT Fes 1.” 9.67094 
conſequently the Ship s true Courſe is 8 2555 7 E 

| png ci; 37% Laſterly. FRA 16 


71 


Then "for the true Diſtance AC, it il be by 
Ce 4. of ReBangular . hon x 


As the Sine of che-Courſe ie 25%,” or - 9: 62484 
is tothe Departure DC” At. 7515 1.65321 
301 is Radius inv. 1 


te kv Diſtance de 220186 2.02537 


2 | mes _ Example. 2. 


Suppoſe a Shi fails SE 120, Miles in 20 Hours, 
in a Cütrent that ſets W N at the rate of 2 Miles 
an Hour. Required the Ship's. true Courſe and Di 
ſtance failed in that Time. 


aun 


Having drawn the Compaſs NESW, let C re- 
ky og the Place on wn. failed ag raw the 8 E 


3 . 3 
ww 3 »f %.* - 


2 LENT (2 ar 5 
7 's A SY 7 : 4 2 3 
8 | 18 50 9141 ng Tr 28 of | (7 RU 
Stn A l D 0 I 4 
; W k. 14806 
4 4 | — 
| ” 5 
V+ 0 12 ij { Is 5 | 113 * * I av ; 
| | 555 n 0 1 v9 ih WY 
E Fee which make equal to 1203 chen will A 
| « the Place the 1 lr t 
15 6 MW; From 


% 


"a" 
= 


Current Sang © - oy 

| From A draw AB parallel to the WIN Line CD, 
equal to 40, the Motion of the Current in 20 Hours, 
and join CB; then B will be the Ship's true Place at 
the End of 20 Hours, CB her true Diſtance, and the 
An nglc S C B her true Courle. 20 find which 


By Calculation. | en 


| 13 the Triangle A B C, are given CA 120, Ace 

and the Angle CAB equal to 34, 457 the Diſtance 
between the E4S and SE Lines, to 2 the . 2 
B and C, and the Side CB, © 145 


. Firſt, For the Angles C and Bi it willþ be, by Ceſe 4. 
of Oblique Trigonometry, 


As the Sum of the Sides C0 AB 160 2.20412 
» to their Difference” '- ' - - 80 1.90309 
o is the Tang. of half the Sum 2 
of the Angles Band C- $73%/07 10.51703 
to the Tang. of half their Diff. 599, 45” 10.21680 
conſequently the Angle B will be 131, 52/, and 

the Angle ACB 14%, 23!. Hence the true Courle 

is S 30®, 37 E, or SSE 29, o/“ Eaſterly. | 

Then for the true, Diſtance OB, it will be, er 
Caſe 2. of: Oblique Trigonometry. 


As the Sine of B - - 1319, 5 > 507296 or” 


” 
114 Þ» $..8 
pF 


is to AC = - - - 120: 2.07918 

fo is the Sine of A- 33, 87 —— 9.74474 

to the true Diſtance CB - oy 53 — 1.95194 
Example 3. | 


Soppols! a Ship coming out — Sea! in the Night. 
has ſight of Scilly Light, bearing NEN Diſtance 
4 Leagues, it being then Flood Tide ſetting E NE 
2 Miles an Hour, and the Ship running after; the 
rate of 5 Miles an Hour. Required upon. bag 
A | dur 


EY L „ Cur | $ ing 
and how far ſhe: mult fail to hit the Lizard, MI 
from Sch E + S Diſtance 17 LI a 


| Geomerricaly. | 


— Having 2955 the Compaſs NESW, let A re- 

reſent the Ship's Place at Sea, and draw the NE N 

ine AS, which make equal to 12 I, ſo S will 
repreſen Scilly. © 

From S draw SL equal to 51 Miles, and parallel 
to the E 3 . I; 6 


= 
. 
C 


From L drawLC parallel to the ENE Lila: equal 
do 2 Miles, and from C draw CD equal to 5 Miles 
meeting AL in D; then from A draw AB — 
to CD meeting LC produced in B, and AB will be 
the required Diſtance, and 8 A B che true + Courle. 
| 70 find __— | 


'D Caledation 


In he Triangle ASL are given the Side AS equal 

to 12 Miles, the Side SL equal to 31, and the Angle 
ASL equal to 1187, 0%, the Diſtance between the 
NE. IN and W N N Lines, to find the Angles SAL 
and SLA. Conſequently, * N 1. 1 


Trigonometry, it will be 5 
re 5 N 8 


hr was 
Ay the Sum of the Sides AS and SL. * 109830 
F 
is ang. o um a 
of the Angle 8 A L. and SI. A 305, 567 9.7764 
to the Tang. of half their Diff. 20, 217 9.6935 
conſequently the Angle S AL, will be 519, 1%, and 
ſio the direct Bearing of the Lizard from the Shi 
will be N'859, o2/ E, or EN 6%, 17! E, and for 
the Diſtance AL, 5 h o Obigu 
Trigonometry, - 
As the Sine of SAL - 51*, 17 - 9.89223 


is to SL. - = $51 n 
ſo is the Sine of ASL - $189, 'o7! - 9.94546 
to All 57.65 1.76080 


the Diſtance between the Ship and the Lizard. 


Again, in the Triangle D LC, are given the Angle 
ual to 170,  32/, the Diſtance between the ENE 
and N 849, 02/ Lines, the Side LC equal to 2 
Miles, the Current's Drift in an Hour, and the Side 
CD equal to 5 Miles the Ship's Run in the ſame Time. 
Hence for * Angle D, it will be, by 4 1. of Ob» 
igue Trignomstry, 


As che Ship's Run in 1 Hour DC 3 0.69897 
is to the Sine of . 170, go | 947894 
ſo is the Current 9 1 - 2 0.30103. 
to the Sine of D 1 6®, aa 9.08190, 


Wee ſince Za 8 the Angle LAS 3 


ual to the pF LDC, the ind the * 
1 ſteer is S889, 05 E. 


Then'for the Diſtance AB 1 it will be, by 920 2, of . 
Oblique Trigonometry, | 


As the Sine of 3B - 1330, 37% » 9.61689 
is to AL e 87.686 1.76080 
ſo is the Sine of I. 014-32 » 94/89 
ee — | -, +/+ $1.96 + 162288 
0 8 | conſequentiy | 


304 ebe e 
conſequently: ſince the Ship is failing at the rate 60 


B Miles an Hour, it follows that in Hiling 86, 24h 
8 8855 og E,. the will arrive at FG Lizard. K. ids 


Fur 1 


2 80 . 9 * Bag. & 367] 20 A 1 2 

A Sbip from à certain Headland i in; the Latirude 
of 349, 00 00” North, ſails S ESS 12 Miles in three 
Hours, in a Current that ſets between North and 
Eaſt, and then the ſame Headland is found. to bear 
f WNW, and the Ship to be in the Latitude of 33% 
527 North. 3 the OS and Drift of the 


Current. 


Croneiricaly. 


Weener the Compaſs N ES w, let A repre- 
ek the Place of the Ship, and draw the SES Line 
AB equal to 12 Miles, a the 

ESE Line AC. | 
| Set off from A upon the Me- 
ridian AD, equal to 8 Miles, 
the Difference of Latitude, and 
thro' D draw. DC- parallel to 
the Eaſt and Weſt Line WE, 
meting AC in C. Join C and 
| B with the right. ine BC; 
then C will be the Ship's Place, the Angle ABC the 
Seting of the Current from the SE 3S Line, and the 
Line BC will be the Drift of the Current 1 in 3 Houts, 
To find which 7 N4-460 


4 018 


By Caldulation. Saf 920 


In the Triangle ADC, right angled at D, ate 
given the Difference of Latitude A D equal to 8 Miles, 
the Angle D AC equal to 679, 300. Whence for AC 
Ou Diſtance the Ship has ſai ed, it will 1 4 U 
A 


13 01 


wes, 1M EY . 
3 As Racking, -  - ..10.00000 
4. ' js ro the Di of Carrie x D * © » 0.90309 + 
_ is 7 852 of Wert Lone j 6 6? 30 2047716 Aj 

| to the 'Diftance-tun AC . n 20.9 6 2. 32026 


eee. 
ef $\.14 ts 


E in the Triangle ABC, are given AB equal * - 
to 12 les, A C equal to 20.9, and the Angle BA C 
equal 0. 5 9, 457 the Diſtance between the S ES 
by. E 8E ines. "TY WONG for the! WOO. at _ i will 

, 


As ite Sund TON Sides AC PE A 3 32. 9 1:51 720 
is to their Difference 2 _ 0.94939 | 
ſo is the Fung. of half the 2 mY 806 
Sum ot che Angles B and CS 73 7 10.51 7 

0 Earl DUE J 1419, 47 + 1 9. 93025 
conſeq vent) „the Angle B is 1149, 51), and fo the 
7 70 of of the Current will be N 8 1, 06. E or EN 
210 E. Then wed 30 the Current's "oor in 

8: Hours | it vil be, . 


Cc, 


As the Sine of B. 0 &1' 8 WP 
is to the Diſtance ir AC a #1 1432025 
ſo is the e — 339 7 Zee 181 9974474. 
| toBC ,! - 071g. 


7 09 A N. 


the 88 8 Drift in 3 Hours, and conſequently the 
Current ſets E N 29, 21 EA. 266 Miles an Hour. 


- a * 


83 


. . . 
: - : * : | 


i * * k 
£ N F 
* 
1 4 * 
5 * | . 
EF 
: 


» © =; La 4. * —_ 1 


= 3 K TE 7 8 1 y 1 

3 . 7 N . a 4 

= : 4 . * g 1 win 4, \ * . 

2 - * * 

1 — l o 4 8 1 ” 

wr I " ? , I > „ Bf iy 
w ; BO Tag. 8; xo N. XIII. BEN 8 * 

A «< * d * 


3 ER cee the Variation of thr 88 . 10 
1 Jud it from the true and obſerved e 
i {Ons ene N de e 


HE nee of the Com & is Sky! far the 
| North or South Point of the Needle ſtands 
4 Feed the true South or North Point of the Horizon 
towards the Eaſt or Weſt; or *tis an Arch of the 
_ Horizon intercepted between the Meridian of a 
| Place of Obſervation and the magnetic Meridian. 
2᷑. It is abſolutely neceflary to know th Varietion 
1 of the Compaſs at Sea, in order to borrect the Ship's 
| Courſe; for ſince the Ship's Courſe is directed by the 
F Compaſs, tis evident that if the Com mpaſs be wron 
5 1 the true Courſe will differ from tlie 9 [erved, 
| 7 0 the whole. Reckoning differ om the 
rut 
| 3. The Sun's true Amplitude is an Asch & the Ho- 
Ln: comprehended between the true Eaſt or Weſt 
4 Point Sees, and the Center of the Sun at Riſing or 
Secertting; or it is the Number of Degrees, &c. that 
the Center of the Sun is diſtant from the true Eaſt 
or No rr Point of the Horizon, towards the South or 
No 
4. The Suns magnetic Amplitude * is the Number of 
1 ees that the Center of the Sun is from the Eaſt 


| ra. 


—_— 
* 


1 5 eſt Point of the Cempaſs, towards the South or 
3 North Point of the ſame at Riſing or Setting. 
336i. Haying the Declination of the Sun, together with | 


the Latitude of the Place of Obſervation, we may 
Y From thence, find the Sun's true Amplitude, wy the 
following aſtronomic Propoſition, viz- 
E As the Co-jme of the en, 8 

4 0 * Radius ah 


4 TT 5 | q 4 7 - : & | _—— . * " ® + * 1 4 * . v * "> 5 ny », : 
FT Fl „ 4 , : | x 4 * 0 i * 4 «AY 9 # a : 
I \ ' 1 do 8 oy . 
4 4 * 1 9 k \ | 4 . a - ” » F494 = * ot 
TY WR PET _ £5 5 9 0 * 1 
. 4 i Y PE. * 
- ; . » 
- * 9 l 1 * 7 3 . o - 
m” 
- 40 
* , 


; 8 & 
. 1.48 
l —— 5 
1 as „„ % 1 
* 7 ** 
1 WS. * 
a y * ” . 
: 


| Io rhe Sine 2 Sun's s true be, 4 5 


© Click Lill be Nonk bre South, according 6xhe De: 
3 ce en e e e eee os) e 


4 " ' g . . 1 

: : 4 * n+ 10-2, 3K 12 8 \ \ 

% 4 N” \ that A ** 9 4 Va 8 n 8 « 4 % 1 1 

9 . = = 145 . 
4 1 * g * 4 
Tv. 0 rade | 
Bog Example. | 
__ 5 8 
— -- : - — — 2 12 


Required the Sun's tre Amptcbde 6 in the Lathae * 
of 4,50 North, on the 4th Day of May 1759. 


Fiſh,” 1 End from the third Table at the End of 5 
Book, that the Sur's Declination the {4th of May. 
1759, is 13% 56" North; then for eG e 
tude it will be, by the former Analogy,” 


As the Co- ine of the Lat. 419; 30 . 4 

is to Radius — 2 d 10.000 

ſo is the Sine of the Decl. 760 68. \ + © 9:43857 

to the Sine of the Amplit: 219%; 35” 9.6636 

which is North, becauſe the Dechination is North at 
that Time; and conſequently in the Latitude of 
415 507 North, the Sun. riſes on the 4th of May 
17595 118 37, from the Eaſt Part of the Hori- 0 


© zon towards: e North, My e | Kg 


Wel de lune Way. 8 


6. The Sun's itn ed i dhe Arck of hs Ho- 5 
ntercepted between the Meridian and the ver- 
tieaiGirele" paſſing thro the Centre of the Sun at the 
Time of Oblerrarond e eee 212% eee 

7. The Sun's magnetit Azimuth is the Arch of the 
Horizon intercepted. between the magnetic Meridia, 

and the Vertical, paſſing through the Sun, 

8. Having the Latitude of the Place of Obferva- * 
ton) together with the Sun's Declinatiom and Al- . 
tude A the Time of: Obſervation; we. may find us 
true * rt the following PING, vie hg. 


N . 


.. = 
> __ « 


X Mel 8 


% 
he 


05 l of the or. n 
* Make it, * N WIA UN . 1 abc N "IB, a? 
br - 4 the Tangent of batf the Coonplanent ” he Latiruge | 


is to the 7 angent of half the Sum of the Diſtance "the 5 
Sun from the Pole and Complement of the Altitude - 
ſo is the Tangent of half the Difference between the Di- X 
ſtance of 855 Sun from, the Pole ”_ 2 aN of the 
Altitude — 
70 the Ti angent of a fourth arch | yet og Tak 3 


vhich · fourth Arch added to half the et ' 
of the Latitude will give a fifth Arch, and this fifth 
Arch leſſened by the Complement of the Latitude 
will give a e Arch; then N it 


A. the Radius == - 3 
to the Tangent of the Altitude 5 1.98 
ſo is the Tangent of the ſixth „ 
to the Co ine of the Sun's nm 5 


0 | 2 1 i to be counted Worm abe South of North, FR 


3 . à the Eaſt or Weſt, according as the Sun is ſituated 
with reſpect to the Place of Obſervation. 
- -1f the Lavin of che Plirngd:Dedinmica af che 

; Sun be both North or both South, then the Declina- 


tion taken from 9oꝰ will give the Sun's Diſtance from 
3 - the Pole; but if the Latitude and Declination be on 
* cCiontrary Sides of the Equator; then the Declination 
3 added to 9oꝰ will give the Sun's Diſtance Ap the | 
=_ neareſt Pole to > the Place of renee 3 10 


=- £ 1 1 1 
1 
- ; g 9 


* 
* 
. 6 oi 
2 | [Ho 
- * 4 : „ «+ 4 2 


* LEI 


: ©2113" £5 


In the Ladieode uf 519, 32 North, the Subſtaviog 

192, 39/ North Declination, his' Altitude was found 
e Obſervation to > be a 1 89% eros the Aa- 
1 muth. E | 


A Lok ws "TR N Py” 
— "2 - 7 - ko * 8 K . l 
y 7 : * F < - * 

— 9 * 592 9 * o t 
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4 of ” „ = 1 1 . " N 
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nee e, the mbH. 3 
hy the firſt of the foregoing Analogies, it will be 


- 


As the Tangent of f the Com- 2 , oo 
plwKusement of the Latitude 1 9.54269 CHE 
is to the Tangent of: theSumJ OG 3 
of the Diſtance of the Sun -,  __ „„ 
from the Pole and Comple- 61 „ yer 10-25655 _ 
3 the Altitude _ OT SH} ev N 
ſo is the T f half their TR 
| ihe 8 2 ms 9» 19 9:2 1499 
: to the Tang. of a 4th Arch 40 „ 20 9.92884 


which fourth Arch 409, 200, added to 199, 14/, half 

the complement of the Latitude, give a fifth Arch 
59, 34, and this fifth Arch leſſened by 389, 281, 
the Complement of the Latitude, gives the ſixth -- 
Arch 219, 06'; then for the Azimuth it will de 


by the ſecond of the preceding Analogies, 


As Radius eo oe.» ® — — 10.00000. 5 2 
is to the Tang. of the Altitude 38, 180 9.89749 
ſo is the Tang. of the ſixth Arch 21 ,, 06 - 9.58644 i 
to the Co- ſine of the Azimuth 72 „ 15 9.483999 ⁶ 

| WM —_—_— 
which, becauſe the Latitude is North and the Sun. 
South of the Place of Obſervation, muſt be counted - 
from the South towards the Eaſt or Weſt; - and 
conſequently if the Altitude of the Sun was taken 
in the Morning, the Azimuth will be S 729, 15! 8. 
E, or ESE 45, 45 E; but if the Altitude was 
taken in the Afternoon, the Azimuth will bes 
72, 150 W, or WSW 4, 45“ Weſterly. 3 


9. Having found the Sun's true Amplitude or 
Azimuth by the preceding Analogies, and his 
magnetic Amplitude or Azimuth by Obſervation, 

tis evident if they agree there is no Variation; but a '$ 


if they diſagree, then if the true and obſerved .Am- 


a 


plitudes at the Riſing or Setting of the Sun, be bot 
{ 8 5 X 3 | 4. Me 2 
| RY” or « 3 


* 


310 — of Ld. N | 
of the ſame Name, i. e. either both North, or dach 
South, their Difference is the Variation: But if they 
be of different Names, i. e. one North and the other | 
South, heir Sum is the Variation. Again, if the 
true and obſerved Azimuths be both of the ſame 
Name, i. e. either both Eaſt or both Weſt, their Dif- 


ference is the Variation; but if they be of different 


Names, their Sum is the Variation: And to know 
whether the Variation is Eafterly or Wi oor, obſerve | 
Ty general Rule, viz. 


Let the Obſerver's Face be 8 to the Fun, then : 


if the true Amplitude or Azimuth be to the right 


Hand of the obſerved, the Variation is Eaſterly ; but 
if to the left, Weſterly. | 
To 2 which, let N ES w repreſent a Gom- 


paſs, and fuppoſe che Sun is really Eò S at the Time 
of nn but che Obſerver ſees him off (ho 
* * | 
e Lo MP 
201 ee, WINS bf: Ne; 
| . Hs ar N 32 N. „ + INTE 
3 8 = KARE EL E | 
V c hel, . 44> 2% 4 
| 25 (id; > ” ; 


9 17 0 


281 point ort 40 Com wc A ſo 15 aus ka Aide 


or Azimuth of the Jan is to the right of the Magnetic, 
or r obſerved; here tis * that the E358 Point 8 


| Reviation uf th Compaſs: 3 
of the Compaſs ought to lie where the Eaſt Point is, 
and fo the North where the N4W is; conſequently 


the North Point of the Compaſs is a Point too far 


Eaſt, i. e. the Variation in this Caſe is aſterly. 
The tame will hold when the Amplitude or Azimuth 
is taken on the Weſt 'Side of the Meridian. 
Again, let the true Amplitude or Azimuth be to 
the left Hand of the obſerved; thus ſuppoſe the Sun 
is really EN at the Time of Obſervation, but the 
Obſerver ſees him off the Eaſt Point of the Cam 


and ſo the true Amplitude or Azimuth to the 


of the obſerved : Here it is evident, that the E4N 


Point of the Compaſs ought to ſtand where the Eaſt 


Point is, and ſo the North where the NE. Point is; 


conſequently the North Point of the Compaſs lies 
a Point too far Weſterly, ſo in this Caſe the Varia- 


| tion is Weſt. The fame will hold when the Sun is 


obſerved on the Weſt Side of the Meridian, 


Example 1. 
n the Sun's true Amplitude at Riſing 


found to be E 14%, 200 N, but by the Compaſs? & is 


found to be E 269, 12“. ; One the in 
apd which Way it is. 


4 * 
2 hy 1 


ö Since they are both the fime Way, Te 


From the magnetic Amplitude E 260, 1 NM 


take the 1225 ern — 125 8 E 14 ,,20 N 
and there remains the Variation 2 XY 1 52 . 


which is Eaſterly, becauſe in Mis Caſe ME true As | 
pipe is 0 Ar. Right of 1 — | obſerved, 


525 22 FY 30 A. 


Nr 16 * 
n * 
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A N 4 4 SS 
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| Soppole the eee An ur Seuing is W 

34 „ 268, and his magnetic Amplitude W 230, Ly 

| ane the Variation and which Wt it * 

N b. bince they lie both the fas Way, therefore” 

bd, From the Sun's true Amplitude W 34%, 26! 8. 
take the magnetic 9 * .* AJ): ; 13 8. 


there remains the Variation e 13 W. 


f 


which is Weſterly, becaofe the es Armplicds, 10 
e ee is to the left Hand of 8 obRrved.”” 


f R 


. . 6 | Example : & a #, 5 ? 
Suppoſe the Sun's true 222 is found 


to be E 13%, 247 N, and his Magnetic E 129, 321 8. 
. Ros ired the VA; agd which Way | it lies. 


„ 


| Since the true and abferved . lie diff 
rent Ways, therefore 


To the true Amplitude 8 E I P, ny N. | 
add the magnetic Amplitude By 12 4.32 8. 


oe Me 


the Sum i is the Variation 1 55 26 56 W. 


which is Weſterly, becauſe the e Amplitude i is, 
in IE Cafe, to the Left of *_ obſerved.-:; ( 


1 the Sun's s true Amplicdest Sertingi is found 
to be W 89, 24 N, but his magnetic . P60 1s 
* 10% 130 8. We the Variation. 1 


y. riation, and which Way it lies. 


* 9 . o 


e corel. TG 


eee e eee 
e. _ en AO | 8. "2 Wi 1 5 W. 10, 13 S. 


0 the Sun is the Variation. Jorg eee 18", 37 E. 


ich! is Eaſterly W the true Amplitude i to 
the W of * obſerved. 


* I 5 b * . 


4-3 1 1 N g 22 get N = 78 
cole hs Sun's true Fir rd e > Tine 3 25 


8 is found to be N S6, 40 E, but by 


the Compaſs it is N 739, 24 E. |Requireds me Mit: x 


oy 7 


From B — N 860, 3 E. 
take the Magnetical, — _ N 78 „ 24, E. 


| there remains the Variation, | 25 SE 13, 15 K 
24 enn 


31 a 


* which is Eaſterly, berate the true Azimuth is to 
5 e of the 9 8880 | 


— 6. 
Suppoſe the Sun's true Azimuth! is ;'S: 3% * E. 


* 
— — 


and the Magnetical 8 4, 36“ W. nn; the 


Variation, and which Way it lies. 


To the true Azimuth + $9; 5 jor: 
add the magnetical Azimuth 8 


the Sum is the Variation * N - 5 8, cos 


» - which is Weſterly, Wees the true Azimuch is, in 
"tO this er to the * of the obſerved. elk 


TY Li 


10. The . of ahi l e 
| obſerved at N in the Tear 8 to be 18 Y 


4-4, 


4 e a N ; — ; ag 1 * I & * 9 ? 3 P « 2 
Is 4 . ' FY : | , FLY wy £ / 3 8 $500 
« = i. g . * 1 
Y : g * ** Af OC 
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creaſing, and the Needle approaching the true Meri- 


of — * 
— * 


— 
WIN XY * 
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Lie Method of Keating and Corrifing 


1 OE” and in the Vear 1622 it was 60,0 ru 
alſo in the Year 1634, it das 4% og, E, till de- 


- 


dian, till it coincided with it, and then there was no 


Variation; after which, the Variation began to be 


„ and in the Year 1672, it Was obſerved to 


dba, 907 W, alſo in the Year 1683, it was 40 , 30 
W, and ſince that Time the Variation ſtill continues 


at 1 to increaſe Weſterly; but how far it will 
k that Way, Time and Obſervations will probably 


the only means to diſcover. 
was 3*, 06/ E, and in the Year 1666, there was no 


Variation; but in the Year 168 f, it was 2®, go/ W 25 


and ftill continues to go Weſterly. 

In ſhort, from Obſervations made in different Parts 
of the World, it appears, that in different Places the 
Variation differs both as to it's antity and Deno- 


mination, it being Eaſt in one Place, and Weſt in | 


another; the true Cauſe and Theory. of which, for 
want of a ſufficient Number of Obſervations, has not 
as yet been OS —_— | 


s E c T. xv. 5 


J. 


. Method of Keeping a Yournal. at ge ea, aa * to 


Corrett it, by making proper Ale * the 53 


Way, Variation, Se. 


17 21 5 WAY is the lk that the Rumb- 
pon which the Ship endeavours... to 


fail, . makes 05 the Rumb ſhe - fails upon. 
This is occaſioned by the Force of the Wind, or 
Surge of the Sea, when ſhe lies to the windward, 
ori cl hauled, which eaſes yr to fall * 


8 W's 


Again, # Paris, in the Year 1 640; the Variation | 


, ” W F, PTR 
_ 4% , 
— * My _ = _ 4 
p * L * * * - 
o ” 5 0 0 7 Fas = - : 0 of 7 * * - 7 7 1 8 , 
1 : * A 7 Cy R * 7 5 » . * ” o e . * A - * * Fo 


* 


* Foirnal'at;Se6;\ ut. 
e d. 18e 1 " Gita the Point of the Compaſs he gh | 
capes at. "Thus let. NESW * the . 
and ſuppoſe a Ship at 
3 C capes at, or endea- r 
wours to ſail upon, che 
Rumb Ca; but by 
the Force of the Wind, 
and Surge of the Sea, at 
' -the's obliged to fall 
 - Off, and make her Way 
good upon the Rumb \ 
63; 2 the Angle 
4035 is the Lee-way, * 


and if that Angle be 8 
equal to one Point, the Ship 1 is ſaid, ro Gas one e Peine . 
Lee-way, and if equal to two. 2 the "Op is .d 2 


*ro make two Points Ler- ay, & | x 


2. The Quantity of his Angle is very uncertain, We.” 
| becauſe fore Ships, with the tame Quantity of Sail, I : 
and with the fame Gale, will make more rote . "3% 

4 than others; it depending much upon the Mould. 

3 < and Trim of the Ship, and the Quantity of Water 

| | that ſhe draws. The common Allowances that are 2 f 
MONT made for the Lee. way, are as follow : - 


-x. If a Ship be cloſe hauled; has all her Sails ſer, » 
ak Water Cock: and a moderate Gale of Wind. 
"the. is then ſuppoſed to make little or no Lug. 

2. If it blow fo freſh as co cauſe the ſmall Sails to 
5 e tis uſual to allow one Point. 4 J 


5 Br 3. If it bien ſo hard that the T0 p-fails ROE 1 7 3 
: : a reeft, then the e Allowance is two 'Points 8 | Fo 
r Tat uc. 3 


If one Top. l W bo handed, tha mY Skip = 
= 7 _ n ou ed oe Poines 75 by 


Cu Q 4 & 
7 2 . 180 4 LY 
1 ® = 7 8 = - . \ 1 1 
I : 4 N -» 
* 2 . of _— - * by 7 
* ” 4 F ” . * . 2 — 
g 8 4 55 * 
- p " «4 wi A 
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WR: 316 The Metheb'of We 2 N 
1 5. When both Top; fails muſt be handed; then the 
25 Kiss! is about four Points for Lee war. 


6. If it blows: ſo hard, as to occaſion the Bar- 
Courſe to be handed, we Apes is berween 5 * 
and 6 Points. | 


% 7. When both Main and Fore-Courles muſt be 
-hadded, then 6 or 6% Monty are > CRORE allowed | 
for Leuch. 


8. When the Mizen is 1 12 the Skip i is try- 
ing a Hull, ſhe is then commonly allowed about 7 
nt for Lee-way. 


3. Though theſe Rules are ſuch as are 88 

made ule of, yet ſince the Lee-way depends much upon 
1 the Mould and Trim 

men, of the Ship, tis evident 

n that they can't exactly 

1 3 ſerve to every Ship; and 


by } 


«7 


n MF + therefore the be Way 
| N is to find it by Obſer- 


> 2Þ 
— 
2 


VvVoation: Thus, let the 

| S _ _ Ship's Wake be ſet by 
a Compaſs in the Poop, 

E and the oppoſite Rumb 
is the true Courſe made 
good by the Ship; then 

the Difference rtween 
this and the Courſe. 

| | given by the Compaſs in 
the Bittacle, is the Lee-way required. If the Ship be 
Mithin Sight of Land; then the Lee-way may be ex- 
a ctly found, by obſerving a Point on the 1 2 which 
continues to bear the ſamè Way, and the Diſtance be- 
teen the Point of the Compals it lies upon, and the 
Point the Ship capes at, will be the „ Thus, 
Oo” a wk at C, is lying up N W en A 


bur 


1 
0 1 
* ** = 4 eh 
at he + e. 
* 180 N 4344 3 


| 4 but inſtead of Tide: chat Courſe, — is carried on 


the NN E Line C B, and conſequently the Point: 
| continues'to bear the ſame Way — the Ship: Here 
tis evident, that the Angle A C B, or the Diſtance: 


between the NY W Line that the Ship capes at, and 


the N NE Line that 125 * 51 W e "w_ 
„ e rr oe | f Nu 


$f on Having the Courſe ſtoobed, and the Ta 
given, we may. from thence find the true Courſe by 


the following Method, viz. Let your Face be turned 
directly to the Windward, and if the Ship have her 


Larboard Tacks on Board, count the Lee-way from 


the, Courſe ſteered toward the Right hand; but -af - 
the Starboard Tacks be on Board, then count it from 


the 'Courſe, ſteered towards the Left- hand. Thus 


ſoppoſe the Wind at North, and the Ship lies up 


within 6 Points of the Wind, with her Lathoard 
Tacks on Board, making one Point Lee-uuns here 
tis plain, that the Courſe ſteered is EN E, and he 


true Courſe EAN; alſo ſuppoſe the Wind is at 3 
NNW, and the Ship lies up Wichin 6 2 Points f 
the Wind with her Starboard Tacks-o0n board, making 

1 Point Lee-way; tis evident alen the true rc. __ 


, in-this'Caſe, AW. ent N Sc firs dalelt 
| 1 


6. We have ſhewed, in the laſt Sekllon, 4 5 to 4 
find the Variation of the Compaſs; and from What 


has been ſaid there, we have this general Rule for 


finding the Ship's true Courſe, having che Courſe 1 


ſteered and the Variation given, vig. Let your Face 


be turned towards the Point af the Compaſs ufenn 


which the Ship is ſteered; and if the Variation be IN 


EFaſterly, count the Quantity of it from the 
ſteered, towards the 4% e e but if Welterly, 
towards the Left-hand z and 
is the true Courſe ſteered. - Thus, ſuppoſe the,Courk 
ſteered is N b E. and che Variation one Point Eaſterly,; 


N 
- 


Courſe thus und, IA 


' 5 
chen 1 * 'K 
” 


* q o 
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a ge 257 1 Mubod of Keeping EA” 
1 the true Courſe ſteered, will be NN E Ri 
the Courſe ſteered is N ESE, and the Va- 
riation. one Point Weſterly ; then in this be the 


awo 

— by kiboring the Lorne — and 

Courſe ſteered; we may from - thence find the Ship's . 

true Courſe; but if there be a Current under Foot, 

then that muſt be tried and. proper Allowances made 
for it, as has been /ſhewn at elk. e from: AUO + 

| don che que Cour: r ein eie n 


26. FRY making all 45 proper Allivrincos\fot 
the Ship's true Courſe, and making as juſt 
4 an Eſtimate of the Diftance as we can; yet by reaſon 
F ofthe many Accidents that attend à Ship in a Day's 
1 running, ſuch as different Rates of ſailing bet 
- _ the Times of beaving the Log, the Want of due 
EF Care at che Helm, by not keeping her ſteady, bit 
| . ſuffering. her to'yaw' and fall off, ſudden Storms when 

no Account can be kept, Sc. the Latitude, by Ac+ 
count, fiequently differs from the Latitude by Obſer* 
vation, and when that happens, tis evident there 
maſt be ſome Error in the Reckoning; to diſcover 

E - which and where it lies, and alſo how to correct the 
* n you may obſerve the following * 


gp 1 the Ship fails near the Meridian, br withia " 

x Points thereof; then if the Latitude by Ac- 

* is difigrees with the Latitude by Obſervation, tis 
— likely that che Error lies in the Diſtance run; for 
: it is plain that in this Caſe it will require a very ſenſi- 
ble Error in the Courſe, to make any conſiderable 
Error in the Difference of Latitude, which can't well 


happen if due Care 
Allowances be made for the Lee. way, Variation, 
and Currents, Conſequently if the Courſe be pretty 
W ee and * in the Diſtance run 


how, * 


true: Courſe will be NE, and ſo of other. 99 0-7 


taken at the Helm, and pra. 


5 chro? tha whole, we may pram wh Latitude, 
ohtaine by Obſervation, ; correct the Diſtance and 


E e by the: Wee — 


be Differte of Latitade ty Alan, „ . 


7 the true Differince of Lariade, 
'fo it the Dain by Account © W gh beet 
Y the true 7 a, 15 E — 


25 10 7 er Dr tance by Keen Wh m 


mee ire Diftance.” 0 8 TK N 


Ts — * of 4 is lai for let ans Iblided = 
_ Meridian e „ and ſuppoſe ci Shi 
upon che Rumb A E near the Meridian, . | 
till by Account ſhe is found in C, and MN 92 
conſequently her Difference of Latitude N 
by Account is AB; but by Obſerva- 
tion ſhe's found in the Parallel E | 1 ET 
and ſo her true Difference of Latitude, 
= her true Diſtance AE, and her | | 
Departure DE; then fince the . | 
Tra OE ADE are ſimilar, B{- 
be AB: AD: : BC: DE 99.7 X 


4 


AB: AD? AC: AE. ee N als 


* 19471 
a we 


CITE 


: a" Ship ek i Le , ao. 
© Mare. 


r — ſailed upon ſeveral Courſes near 
the Meridian for 24 Hours, her Difference of Lati- 
tude is computed to be upon' the whole 95 Miles 


Oy: Obſervation he - is found to be in Latitude of 
439,16! North, and -conſequeptly het true Diffe- 
rente of Latitude is 130 Miles Southeriyy then 
for the true Departure it will be, As the Diffe- 
Fence Ea Latitude by. Account 95, is to the true 

| Difference 


þ : 0 7 * * A 7 "ey , ; F * yur . 7 
A „ 1 N 
„ » 

” 3 4. e n NN 


Southerly, and her Departure 34 Miles Eaſterly; bur "XY 


3 


Difference of Latitude 130, ſo is the De 
Account 34, to the true Departure 46.52, and ſo is 
the m by e 100.9, ETOP due Dillance 7 
1386. 16 


ry The Method of - Ene bear 
partufe by 


2. If the . are for the. Mey part near the 
Parallel of Eaſt and Weſt, and the direct Courſe be 
within 5 + or 6 Points of the Meridian; then if nh 
Latitude by Account differs from the obſerved 


titude, it is moſt probable that the Error lies in t 
Courſe, or Diſtance, or perhaps both; for in this Caſe 
tis evident, the Departure by Account will be very 
- nearly. true; and thence, by the Help of this, and 
the hr Difference of Latitude, may the true Courſe 
and direct Diſtance * e found by; N 01 

Plain . 


nne. 


* - = -_ q 
. OE . 7 1 1 N > 
4 N ' 
1 ; R ; — * Gs 4 
4 2 "T4 * ” * . 


Su hls a Ship " Fain the I atitude 3 43 os 7 
North, after hin ſailed upon ſeveral 1 near 
the Parallel of Eaſt and Weſt, for the Space of 24 


. Hours, is found by dead Reckoning to be in the La- 
titude rg? „ 45! North, and to have made 160 


les of W ſting; but by a good Obſervation the 
Ship is found to be in the Latitude of 42%, 3 Bf 
North. Required the true Courſe, 2 direct D 
ſtance failed. 
With the true Difference of Latitude 75 5 Miles, and 


| Departure 160 Miles, we ſhall find (by Caſe 4 , of Plain 
Sailing) the true Courſe to be 8 64e, 53, W, and 
the dire Diftance 176. 7 Miles. == 


a” 


1808 de . 


If the Courſes are for the moſt part-.near the 


- middle: of | the Quadrant, and the direct Courſe 
Within 2 and 6 Points of the Meridian; then the 


Error may be either in the Courſe, or in the Di- 


ſtance, or in both, which will cauſe an Error 
boch in the Difference of Latitude and Depar- 
— dure, 


= 


Z 8 N N : = 
2 ö The A N 
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» 


3 ute fend a f<""" 7 "ar 
ture, to correct which, having found the true Diffe- _ 4} 
rence of Latitude by Obſervation; with this, and 1 
the direct Diſtance by dead Reckoning, find a new 
Departure (by Caſe 3. of Plain Sailing) then half the 
Sum of this 3 and that by dead Reckoning, 
will be nearly equal to the true Departure; and con- 
ſequently with this, and the true Difference of Lati- 
tude, we may (by Caſe 4. of Plain Sailing) find the 
true Courſe and Diſtance. : 


| 1 


Byuppoſe a Ship from the Latitude of 440, 
North, ſails between South and Eaſt upon 24 
Courſes, near the middle of the Quadrant, for the 
Space of 24 Hours, and is then found, by dead 
Reckoning to be in the Latitude of 420, 15' North, 
and to have made of Eaſting 136 Miles ; but by Obſer- 
vation ſhe's found to be in = Latitude of 420, 04 
North. Required her true Courſe and Diſtance. 


With the true Diſtance of Latitude 1 54 Miles, | 5 
and the direct Diſtance by dead Reckoning 197.4 


you'll find (by Caſe 3. of Plain Sailing) the new De- 
parture to be 123.4, and half the Sum of this, and 


the Departure by dead Reckoning, will be 124.7 ede 
true Departure; then with this, and the true Diff. 
rence of Latitude, you'll find ( Cafe 4. of Plain 
 Sailikg) the true Courſe to be S 399, oO E, and 
the direct Diſtance 198.2 Miles. | _ 


7. In W a Ship's Reba at Sea, 4 MY 
common Method is to take from the Log- Board. 
the ſeveral Courſes and Diſtances ſtemmed by the 
Ship laſt 24 Hours, and to transfer theſe' roge- 
ther with the moſt remarkable Occurrences into 


the + pe in which alſo are inſerted the Courſes © "Il 
| * Wy corrected, — 


* 
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ference of Lopgitude made good 
'the whole Day 
"Book, if the Latiegde | 
Latitude by Obſervation, the Ship's Place will be 
truly determined; if not, then the Reckoning 
be corrected according to the preceding Rules, and 


* W 
- 4 


corrected; and the Difference of Latitude and Dif- 
upon. each; then 
's Work being- finiſhed in the Log- . 
by Account agree with the 


muſt 


placed in the Journal. 


The Form of the Log-Book and Journal, together 


with an Example of 2 Days Work, you have 122 | 


OR. | 
Note, To N the Days of the Woes they 


commonly uſe the Characters by which the Sun 


and Planets are expreſſed, viz. © denotes Sunday, 


D Monday, # Tueſday, * 1 * Ms eg, 
VE: 2 * * e W 


a © #4 * Gb * : [ 6 
5 — y 
R | . 
1 £ 5 a 
"I - 
* 
* . 
ol 
-_ 
4 7 a * 
— 
9 —_ 
4 
” / 
4 
* 
: 
* 


THE 


* ? 
1 * *1 "" 8 1 
WL. HF" AE 5% 
1 


4 ” cy had 1 3 1 N ' * N — * R * * 
6 n 9 * 
; Eo A 4 0 
” 4 : : * * 
A —_ * — " 
1 4 :, n by 
1 
% 
9 * = *. - . 
* _ « wi » AAA . «& + . * * 
441 3 5 848 - £ e y AP, 
* - - * 2 * 3 3 1 1 ws > 4 + p G 
= 1 * 1 = -_ - > 
a, . 2 * 
5 . * D * hd 
* ” * * 
„ FR \ 3 
* } . " , x 
4 » v | 
* * 4 
- © £ 
- — — _ —MT— _ * 44 — - — — — — 4 — 8 - _ 
” —— aw TP wy 2 * Wo >» - 
- = ” 


* Sour. — - 
9224 o * ** 1 E <owue — — VI — 
* " +» * 
1 4 
. "» * 6 * — 
— . 8 . 3 "4 
— ” = * 
1 4 1 1 * . Tz 1 k. * 3 
: * * : 
* 5 
s # * i $6.4 4 1 . . * 
: 
. 1 4 . ' : 
= 
= K % . * * * | ? 
. b . 
. 
E wv 
8 e —, — yy — — cory * * —ͤ— 
* F N 
4. o 
* 5 * 4 R ” 
- * A - 
* * 0 
* 4 : . : 
- - * 
* 
* %. ad ”y - 
„ = 
- * 
- - 
* o * . * 
* * ds — 
. o * Y 
* 9 
* "8 
þ : * - * * 
. 
. 4 aff % - 


— * 


: 


With the Matinner of 
4544-1 Work at 


A 
= nnn 


. 
„ 


2 

8 
8 
9 


- 


* oo Oe —— 


bs 


o 
. * - 
4 : £44 4 
F * P 6 
. . 
* 7 
- o 
>. b 
4 » - — 
— * ,- * 
* mn A 
* — * * * 
; / 
. * 
— Ri 
- 
5 * © , . 
* . 
4 5 . n 7 3 14 4 4 
1 4 ieee 4 
” - . wr — — 
MN 4 FEI LY 
29 1 
' 4 A" " 
4 » * F 
\ 
, , a 4 
1 * 
— * PA, —_ oc, 12 4... 1 5 5 
. 
. 
F 
” 
. ” 
” 
— 1 
\ * p 
2 
* PR 
* 
7 ) 
8 * 
* 
— 
1 
- 
. 
ode 
. 
* 
A 
5 * 
7 = _ 
2 * 
- 4 
= - 
8 ** 2 a 
* 1 
* * 5 1 4 
» = » 
A — © 327 Ya Fs - E A 
2 3 1 . 2 * TY IV __ y 
XZ * F 7 hae: 8 V 2 
\ * V 
* I 1 7 


l CY 


| 324 T, be Method of Keeping. and Correfing NF, 


P * r 


| The Log-Book. e 
11. K. K. Courtes. | Winds, {Obſervations and AC- 
| | | | lf cidents, D -——- 
1 Day of — 
i | Fair Weather, at 
2 | North | four this Afternoon 
13 [II took my Departure 
67 il e FOI e _ 3 in 
SW the Latitude of 3, 
8 A ” goa oo North, it bearing 
7 7 ———ů— ——NNE, Diſtance five 
8 711 | Leagues. [ 
'9 6 | . 
r kN CY 
1106 SSW E55 I % # ii 
. | -The Gale increa-| 
11 6| 1 £5 | ſing and being under 
;21:6þ..x, SSW&W| NNE. {all our Sails. 
bee N 2 I QAtſter three this 
47777 = 4 + Norning, frequent 
5| 711 Showers with thick | 
60] 8 Weather *till near 
| 7 7 e eee Noon. | | 
8] 8 SW [|ENE | 
2. —— The Variation I 
. Ireckon to be one 
p : | - 1 ne Point Weſterly. . - 


' The 
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| — —-— 
Couries — FOI. ſ Diff Lat. - | Diff. Long. 
, 8 HR II 
e 
SW ol ww 2b 7.12044 
S4W; gf [ae [55 þ 
SW .*þ9 1 4 297 * IJ 45.5 i 
„ ß 17.1 R008; 
5 5 134.2 | L 125-@ [ 
| X _ | k TV] 
Hence the Ship, by. Account, has. come to the 
Latitude of 47, 46“ North, and has differed her 
Longitude 2, 5 Weſterly; ſo this Day 1 have made 
my Way good S 31, 317 W. Diſtance 137.4 Miles. 


- At Noon the Lizard bore from me N 310, 3 „E 
Diſtance 157 4 Miles, and having obſerved the La- 
titude, I found it agreed with the Latitude by Ac- 
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Courſes. 
of 


N 
| 


"SSW 
Handed 


Lee-way 6 Points. 


The” W nd” increa- | 


ſing, we tried a 
Hull, Leer 7 
Points. 


SWW N WNW WW 


Set Main- ſail, Lee- 


way 4 : Points. 


FIE SWI W 


Set Fore-ſail, . Lee- 
way 3 Points. 


Wind. Bee e and 


the n 
and Fore Courſes Win 


Accidents. 4 — 
Day of- 


This| 24 Hours 


Gale of 
and varia- 
ble. 


The Variation 1 
judge to be 1 
Point Wen. 9 


Lat. by Obſerva-| 
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n ns, MEE Anni, of 
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tion, 47, 06” N. 
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Hence the Ship, by Account, has come to the 
Latitude of 47%, St North, and has. differed oy 
2 497 Eafterly ; conſequently ſhe has 
16“ to the Weſtward of the Lizard, and 41 
* her Way E * O8' E, 
Diſtance 44- 5 "Miles, wo. | 


| At Neck the Lebe rom: ane Nan 17% 7 5 
Eaſt, Diſtance 170.6 Miles. 


This Day I had an 1 and 4 the 
Latitude by Account to diſagree with the Latitude 
by Obſervation by 11 Minutes, I being ſo much 
further to the Southward than by dead Reckoning, 
which by the third of the 1 Rules I OP. 
as in the Journal. 3 
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A Journar from the Lizard towards PI A? in ; the Ship Neptune, | 
J. . Commander. 


Remarkable Oblerva., 


* 


Week NN ths. 5 1 ſel[Diſt. "Tani Wk earing a 
| Days 7 [ 50 Wangls bs Cour TY | correct Long. made from = Lizard. tions and Accidents 
7 — NIE 31, 31 Wis7. 447 3,462, 5 W Ar Noon the r Weather at four 
a 1 EbS 3 3 | | | Lizard - bore Departure ſrom qo 
|NNE | 5 bp. | N31, 3E. Lizard, it bearing 
2 ENE 1 Diſt. 157.4 NNE Diſtance 5 
NEZE | - Miles. eagues. | 
SS ELIEST WC $'34,.01 E 48.247%,06"1®, 35% At Noon the Strong Gales of 
| | NW4Wl 3 | 1 Lizard bore Wind and vari- 
. 4 SWW ** ad | F Ee HS | S . - 550 W able. : 
£ | FF I biſt. 18 3 Mil. AE 8 
5 | 5 


5 GH, ſo as G E or HF may be equal to A E r BE, 
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of MENSURATION: AR 


8 EC T. XV. 


iow! of MENSURATION. 


Def: | H E Area of any plain Surface in "ON 


Feet, or any other Meaſure, is the Num- 
ber o ſquare Inches, Feet, c. that the Surface con- 
tains. | 

1. Let ABCD repreſent” a rectangular Parallelo- 
gram, and ſuppoſe the Boy AB, or DC contains 
eight equal Parts, 


DTT? e and the Se AD 
6 88 ＋ or BC three of the 
EEE F fame Parts; then 
Af let the Line AB 


A a: B be moved along in 


the Direction of AD *cill it has come to EF, where 


AE or FB, the Diſtance of it from it's firſt Situation, 


may be equal to one of the equal Parts: Here 'tis chi: 


dent, that the generated Parallelogram ABFE will 
contain as many Squares as the Side A B contains es = | 
Parts (in this Caſe, eight), each Square having for ny 
Side one of the equal Parts into which AB or AD i 
divided. Again, let AB move on *till it comes to © 


then 'tis plain that the Parallelogram A GHB wilt 
contain twice as many Squares as the Side AB contains 
equal Parts, each Square having one of the equal Parts, 
into which A B or AD is divided, for it's Side; and 


by the fame Way of reaſoning it will appear, that the 


Parallelogram AD CB will contain three Times as 

many Squares as the Side AB contains equal Parts; 

and, in ol a that ny 3 Parallelogram 
7 contains 


' 330 ee „ 
contains as many Squares as the Product of the Num- 
ber of equal Parts in the Baſe multiplied into the 
Number of the ſame equal Parts in the Height con- 
tains Units, each e having for It's Side one of 
the equal Parts. | 

Hence ariſes the Solution of the following f Pro- 
blems. | 


Problem 1. i 


4 To find the Are 3. a reftangular Paraliloghnm. 
Raule. Multiply the Baſe into the perpendicular 
din I Fe he Prod oduct is the Area a. ago xs 


X 


” 


Appen the Baſe AB (ſee the preced preceding Fights 
of the rectangular Parallelogram AB CP, is 92 
Inches in Length; and the reiben AD three 


sf = required the Area of chat r in 
g * e | ches. 2 ry 3 | 
6 8 the Baſe e ook ty 

By” 2 Na the Perpendicular AD' | as 


| Product 7877 18 the Ares ee e Parallelogram ABCD 


in Lac 8 
3 E. - To find the Area of an 2 P Parks | 
ER Nel. Multiply the Baſe into the pe ndicular 


> ach. and the Product is the Atea. The Leer 
„1 chis Rule is evident Ma Art, \ 69. Sell. I. 
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EN SEN the Baſe + . 
AD, of the Oblique- —— ec. 
Angular Parallelo- / 2 | 
gram ADCB is 30 /. ö N / 
Inches, and the 2 BG | 
1 E | | 8 
ches. Wed os Area in Inches. 
Multiplying 30 the Baſe into 12 the perpendicular 
Height, the Product 360, is the Area or Number 
of ſquare Inches contained in the propoſed Figure. 


Problem 3. 
To find the Area of a Triangle. 


= 
- 


3 - 


Rule. Multi ply the Baſe i into half the net OT 
ar Height, Nod the Product is the Area po uĩred. 

The Reaſon of Y RE is 2 from Cor. 3 Art. 68. 
$2. 1 


= 4 
* d 
> x 


= 

5 

<v 

» 

SY «34,7 
2 


6 ig + 5 2 Example. A YT 3 | ” 


In * "Tran le ABD; cools the Baſe AD is 
36 Feet, and the Per- 
pendicular BC 14, Re- 
quired the Area. 
The Baſe" 55, multi- 


52 oy into 1 half the 5 0 
Perpendicular, gives Tauss et 
contained in the yur riangle. - e 
1 OLD Hay Ws {2 

, | E: . 8 = 19 . Pr Jem. 4: __ - 84 fo | "26: 
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To fi the Area of any: enn Figure. 425 et 
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of MENSURATION.. 


© Rule. Reduce the Figure to Triangles by drawing | 
Wc.” h therein; then find the — of each Tri- 


angle, and the Sum of theſe is the Arca of che pro- 


| poſed Fi Sure. 5 
Required the N of the regular Fi ene 
ABDFHGEC. | 


Draw the Diagonals EH, EF, ED, D C and DA, 
which will divide the Figure into ſix Triangles, in 
each of which let fall from any one of it's Angles a 
=  _ Perpendicular to the oppoſite Side; then ſuppoſing 
EF. _ the Lengths of theſe to be as they are expreſſed in the 
F. Bure, the Operation will ſtand as follows: 


18 36 5 9 „* ABD 

1810 181 | SAIF > 

into 16 s 40 The Area of CE D 

e 1 * \ 25-5 { the Triangle ED F 

| 237] L094 $- EFH 

® / „„ EGH 
| e254 &8 7 | — 

3 345 5 the Area of the whole . 

1 | 8 Problem. 


1 4 


* 
N * 2 F 


| {MENSURATION, 333 


+ 3 


J 


1 


170 0 and the Area of any regular Polygon: 5 7 


_ Through any three of the a angular Points, 
draw a Circle (by Prob. 8. Se. I.) which will paſs 


through the reſt alſo; then from the Center of this 


Circle let fall upon any of the Sides a Perpendicular, 
and half this Perpendicular multiplied into the Sum 


of the Sides, will give the Area 28 


1 Erample. 
Required the Area of 
the Hexagon AB HD 

EF, the Center of whoſe 
circumſcribed Circle is 
C, and the Perpendicular 
CG from the Center up- 
on one of the Sides 1s 
20.8, each Side of the 


Fol n being 24 
c The- Sum of the Sides 


is 144, which multiplied by 10.4 half the Perpendi- 


cular, gives 1497.6, the Area of the propoſed Hex- 
agon. | 
2. It has been found by Calculation that if the 


Diameter of a Circle be 1, "he Circumference of the 
-ſame will be 3.1416 nearly; and conſequently the 
Diameter of any Circle will be to it's Circumference - 


as 1 to 3. 1416 Se contra. 


8 Se, multiplying the W of any | 


Circle by 3.1416, the Product will be the Circum- 
ference. Thus, let the Diameter of a Circle be 36 ; 
then 36 multiplied by 3.1416 will give 113. 0976 
we Circumkerence of the propeled Circle. 
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I of MEN 20 4 TION: 
* Cor. 2. Hence, dividing the Circumference if « a 
Circle by 3.1416, the Quotient will be the Diameter. 

So if the Gircumference of a Circle be 75.3984; then 
this divided by 3.1416 will give 24 the Diameter of 


the propoſed Cirde: o 2 
Now a Circle being a Polygon of an JoGaire Ns. 


ber of Sides, the Sum of all which is the Circumfe- _ 
rence, and the PINS on 27 of qe the Ra- 


dius: therefore Wd 
_ -: Problem 6. 


Given the Diameter of a Circle, to find i it Area. 


1 Rule. Firſt find the Circimferende (by the firſt of 
date preceding Corollaries) then multiply that by half 
4 the Radius, and the Product is the . th 


Example. 


7 


0 the Arca of a Circle whole We is 36. ] 


Firſt; 1 find the Circumference is 113.0976, which 
multiplied by g, half the Radius, gives 1017. 754 


eee. 2 eb 255 inn 


Problem 7. . 


A . 4 ” : 
_— * | d 17 : x 
_ - 


The Circumference of aCircle give, to 5 ind it's Ark 


Rall. Find the Bikiilivy, by Car. 23 RT mi. 
tiply the Circumference by half the Radius, a the 


"Ru | is the Area. 
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> Required the Area of a Circle, whoſe Circumfe. 
/ rence is 75 3984. 


n 9 . 
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Of MENSURATION. 1 
Ff, I find the Diameter to be 243 then multi- 
2 5 the Circumference 75.3984 by half the Radius,' 
, the Product 452. 90 is the Area required. 


1 * 


* 


Problem 8. 
ro find the Arca of an Ellipk by 
2 5 Moltiply the greateſt n into * 


and the Product into .78 545 and this laſt Pro- 
& is the Area. 


| Suppoſe in the Ellipſe ABCD the greateſt Dia- 


*s 
* 2844444 PT YTT 
« 


— 


meter AC is 36, al the leaſt Diameter BD 80. 
Required the Area of that Ellipſ. | 

ultiplying 36 into 20, the Product is 720, Iich | 
multiplied i into . 78 54, gives, 565.488 = Area of the 
propoſed Ellipſe. 


28 Of MENSURATTON. + 
— 3. A Solid i is that which has king, Breadth, and 
'Thickneb.. be 2 any: 
nf 8 A Cube is à Solid 
7 bounded by ſix equal 
Squares. Thus the So- 
lid ABCGFEHD 
bounded by the ſix e- 
qual Squares AB CD, 
FS 90 CD FG, AD FE 
} ABH E, BC G H 
7 vw” 43:32 - 26d HG FE is a 
E. F Cube FO” 
If the terminating Squares be ſquare 55 then 
the Solid is called a Cubic Inch; it ſquare Feet, a 
Cubic Foot, GSW. 
5. The Solidity of any Body in Inches, Feet, Sc. 
is the Number of Cubic Ws, Feet, &c. the Body 
= - contains. 1 
3 6. A Paralldipiped ' is a Solid. terminated by fix 
= een Figures, of which each two Ig 


5 : 7 7 y Vo LI HH 
oF LH LH . . , , 7 Q 
er SA SES LAS, 


LID 


to one another are equal and parallel, as A B C 8. 
F DHE. | 
The Solidity of this Body is found by multiplying : 
the Length, Breadth and Thickneſs, into one an- 
other; and the Product is that required. 
Example. Suppoſe in the Parallelipiped A B "a | 
2 DF GHE, the Length EF is 36 Feet, the 
" Breadth DF 16, and the Thickneſs FG 12; = 
1 ; thele 


| * ENSURATION: 
theſe three multiplied into-one 


wall; ive 6912 
to the Solidity,” or Number of Cublc g Fourth pros propo- 


ſed Bed conküinss 5 12 123 8] oaks in 
"ar NR os Sous hath! ee of 


that Body, is found by taking the Sum of che Areas 


* 


of che 'Quadrilateral Figures. that terminate i! - 
77 9 e 

of the Sides'G C remain 

move quite round to it's 29129 | 
firſt Place; then the ge. 1 . ; 
netated Solid ADH is NN 
called a C Finder, 1+ ( apap ana . 
rh Solidiry of this N Hg BK * 

Body is found by multi-. I an 


4 183] 


„ 


* 


Jas | 4 


2 ng the Area of one of tes cb Bades into the 


th: Phbs let the Radius AC of ne of the Baſes 
of the Cylinder.'be 6 Inches; and the Letigth AF 36; 
then the Area bf the Baſe A BDE, will" be*r1% 9975 


(dy Problem'6) which miltiplied' Ro dhe ER 36, | 


gives 407 1. 136 for the Sofi ba 5 


The ſuperficial Content is found b multiplying th 


Cireurgſerenet of one of” the Baſes Pts Wes ng I 


and to the Product adding the Areas of hit two Baſes. 


8. Solids that decreaſe from the IS CER till 
= 


- * 
ve JO1 £4 DV HE! 
"> 28 1811 J 347 6 D l e 74 . 
330 g 4 - Ns oak - _— * > * - *. 
Ms "4 + 2. Wh I ah 
3 „ 9 1 724 72. Sy 4 22% . 8 2 * 41 "v4 15 21 a7) by 4 
* , j 4 * 
d * N *» is 
O $28 267 av ei 2dol ffs t 
Ln 5 * od 4 4 | e of-- % 2 
* 1 4 = my wad 4+ 4 * —_ * 
0 = 
1 — . - * S's — . 
C4 2 * 10 4 
* » oy , 
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«FF» [1 ö : 
- > wy Fran rots 11 
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421. z + nA IS4% þ D 
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0 19 2 * of # | 
W 1 9 - 
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4 „ 1 ö r 4 4 
Bo — E M 
why, WO + 4 v 
$f bot te 2% 4 . 


93 5 _ to a Point, are in general calle] e 


xr 5 
r 


m AC GF, one 
fixed," anc and the Dane | 
af” £ 


= 
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- , 
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Ke Lot te 
* 2 Ne . - 0 * N 
** * » W. a 
rr 
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rr 
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; 21 | of MENSURATION, 
. different Kinds, ee Figure 
their Baſes. Thus 3 Pyram wing 2 tfian- 
5 is called a Triangular Pyramid, as ABCH, 
and if che Baſe be a Parallelogram, it is called a Pa- 
 rallehogramic Pyramid as DEFGK, and if. a Circle, 
it is called a Circular Pyramid, or ſimply a Gone, as 
L MN, c. The Point LN 
is called the Herter, An Ver- 
| tex perpendicular to the Baſe, is called the Ale of 
the Pyramid. 
The Shit) of a Prramid is found by anuliplying 
the Area of the Baſe imo ? the Height. Thus ſup- 
| poſe the Diameter of the Baſe of a Cone is 24 Inches, 
_ the Height 51 ; then the Area of the Baſe will 
4.52. * ty which multiplied by 17, the third Part 
ght, gives —— 6368. The fuperkcial 
Book of a Cone is found by multiplying the Cir- 
cumference of the Baſe into half the Line joining the 
Vertex, and any Point in that Circumference, and to 
that Produdt adding the Area of the Baſe... >. 


| 9. e eee eee 
as an Axis, it wil generate a Salid called a 
Globe or & 

The Arex of the Surface of a Globe, js. found by 
multiplying; the Diameter i into the Circurgference of 


Circle upon it. Thus ſuppoſe the Diameter 

of 4 Globe i is 16 Inches, then the Circumference of a 
— ne 2 N which 
N 16 che fel. 496 for 
che ſuperficial Content in Inc 
The Solidity of a Glabs, is 15 Found b multiplying 
the ſu tal Content by g the Diameter. Thus 
ſu . of 6 Globe Yo ek th 
| Area of the Surface will be 1017 8784 which multi- 


 plidd by 3 gives 3053.65 52 * © 


ya gives 


— 1 ** x 
S w_ — — 5 — 9 ** 


1 g Pe . = * 
- „ &+%s - * 7 = . * - * * 113 * 
= * * 5 7 * : 
10. 'E 
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FMENSORNEIOS: 


10. We have thewn how to find TTY 
Cone, having the Diameter of the Baſe, 
Hei ke ven, and thence we haye # Meds 
ig the Solidity of -a* Fruſtuln of a Cone, roving the 
Dilinecer of the two Baſes and the Height pf the 


i Let A denbte à Fruſtum of the 
: ABD, BD the greateſt, and FG the leaſt Dia- 


meter of the Frufturn.? Join the Vertex of the 
A, and the Center of che Baſe & with Er right 82 
Ac, which will paſs thro 
H the Center of the leaſt 
Bafe of the Fruſtum, and © 
thto' G draw GE Paral- 
ler to AC, which will be 
equal, to HC, the Height. 
of the Fruſtum; then Gs 
evident that Eb will be 
the © Difference between | 
che greateſt and leaſt Se- 4 yr 
mi-diameters of te Fru. 
ſtum, and ſince the Tri- 
angles ACD and GED are 
fimilar, therefore (by Art. B 
73. Seck. I.) DR: Ber: 1 
KG: CA, . as the Difference between e greateſt 
| and leaſt Semi-diameters of che Fruſtum, is to the 
er Semi- diameter, fo is the Height of the Fru- 
m, to the Height of the whole Cone. - Conſequent- 
ly having the Diameter of the Baſe, and 12 


the whole Coney we cart find it's Solidity ; and from 


AC, the Height of the whole Cone, C the 
Height of the Fruſtum, we, have AH the Height 
of the Cone cut off, witty which, and the Bafe FG, 


which is given, we may find the Solidity of the Cone 
from th: Solidity of 


eut off, AFG. Conſequ 
the whole Cone ABD, taking the Solidity of the ſmall 


Cone AFG, there will remain the Solidity of the 
2 2 55 Exemple. 


Froſtum FB DG. 


* , ; * 
* = 
5 
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,” 
9 1 
” 

= 


* K 

Þ | 

— 
„ 
8 4 
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2 * * l * 8 * q 4 | WOT F 
5 a * 5 
*. 1 


4 ** * eas + 1 W 4 # * * br 4 * x l 5 ö 
. 4 " 8 * - a” | 4 
— 4 6 : N * 4 J . g 8 
8 . 7 8 
* * N * | 
x 2 | : . * 


4 : Hy ith, Suppoſe the zreateſt Fo een of the "TT 
1 E a Cone 18. 20 — leaſt x 2, and the Height 
Wn 8 


* bike between the . Semidiar 


| TOTES: __ "4 d m.king it as. . . 303 
* we habe 3 Height of the, 78 Cone, and 
fem 30. 5 12, ESE remains. 18 the Height, of 


Taue Cone; ſo the Solidity of. the whole Cone, and, 
and the. Solidiry of * leaſt Cone is 678-5856, 
8 ifference of. theſe is 24603-0144, \ Flack, 18 the So. | 
Iidity 0 the propoſed Fruſtum. K 
9 Che fapepticial Content of a Fruſtum of! a Corte is 
ſiound by adding to the ſuperficial Content of the whole: 
=: Cone, twice the Area of the Baſe, of the ſmall Cone, 
- and from that Sum taking the ſuperficial Content of 
| the ſmall Cone. 

11. > a have in the preceding Part of this Book, * 

ſhewn the Uſe of Plain Trigonometry in ſolving ] Pro-, 
blems of Navigation; and now we ſhall apply it in the 
following Problems, to the . the Gerghts of 


Teccceſſable and ä e Ya 5 
4 8 daft des aut 
. 5 COS : Problem. I I bing C7 s . 5 
BY F — | 34 Fa ernkt 


'To find che Heig ht of any acceſſable Object. 2 
Let BC be the Object to be obſerved, — from 
| we" Nane 1 in 3 l upon which the Object 
pt arty wes : ſtands, let the Angle of 
nc ot A Altitude CAB be obſer: | 
8147 ved, and meaſure the Di- 
ſtance AB then in the 
right angled Triangle 
ABC ere given the two 
.. eblique-Angles- A and C, 
,and the Side AB, whence 
. I, of . 9 | 
is: OE A ane} 


1 oh $4 8 a BC. 59 2 5 
a Exa ent 


— +. 
& a 


= . G 


Ps - MBENSURATE » a 3 
SLED "Example Suppoſe the Angle of Altitude CAB is. F 
"2 37 and the Length AB 116 Feet, then ſor BC 7 33 


it will he | 7M 
- * * - 
4 wT 7 A 7 * 4 FI . * 1 7 - „ 0 a er : a * = F > - 
4d 3 14 » Aa % . Y _— " & 2 _- 9 7 5 S785 kf , IM, * A 1 19 © f 4: Fs 7 17 ;o = { 
A . * * k ach, * S Aa -* : * 


As Radius — — — Os E n Co 
is to the Tang: Ing Altitude 37% 24. 9.88344 
ſo is AB 16 2.06446 
to the Height of the Oben BC 88.69 1.94787 

"Note, In king the Heig ht of any Object, if the 

| Eyebe' not in the TD avitipen which the Object ſtands; - 
then to' or from the Height found, you-muſt add or 
fubtfact the Diſtance of the Eye from the Level, ac- 
cording as it is placed above or below it, and the 
8 en is the true Height of the Ob- "I 
; 1 
; The Height of an edle Object may alſo he _ 
found by means of it's Shadow. Thus ſuppoſe, CB 1 

is the . and, BA it's "—_ cauſed by the 


* 3 
4 K xz ws ' 
. 0 N „ 
Aeg EC, - : 
20 lit | 
9888 19001 Hh A 


23.1 287 o zi 


1 * i : 4 "> 1 ay . d * — 
* 7 4 . : % 8 4 P wy 
- F 5 9 ; * p 
: & . Z _ * | - fa - - * 0 y \ 
: . _— — . 1 * et A 
: . T — , © f % | 
* ow. £1. | = 2 7 D * 1 . 4% 
#3 F "_- 2 1 * 2 , " | 3 
8 — 4% ©, & * {et Ito 43, 1 2 1 XTET. . <. * 
: * } : 4 


Sun at S and let DE bea:Sitk of a known Length 1 
Placed pe perpendicular to the Line of the Shadow, and * 
dome Polat of it. D, Ads dhe Hut mit) off the, 1 
Shadows of the Object and Stick may coincideagft. 
"Meaſure A D and Ah che Eengrboß the Ghaddws, / 
alſd chen firice' ED and Ot a both pdrpdadiculae D 


5 n will bs,” as A Dethe Stiches ee 
** of the Stick: wb . 
| to CB che High | thelObja&4 2743 274 2 
ny Z3 Probes 


— * i 7 
"7 


* 19 
- 


Ao SUR rie 12 
Fm „ 


dess the Altinade of the Sun by the 1 1 ber 
1 the gee of an acceſſahle Wh whoſe. Ions 
wn. 
1 Let 1 7 — a Stick, or any other acceſſable 
=... oe of a Known Length, ftanding pe A A 
1 . ta the horizontal Plan A 
| p L dad tug AD be js Shadow 
made by the dun at S. N 
ſure the. Length of the Sha- 
daw AB, and then in the 
STDs * * angled Triangle AB 
| — de given two Sides A 
and BC, whence to find the e CAB, or the Al- 
N of the Sun at the Time of Obſervation, it wal 


be, &y Caſe 4 F Reftangular name: 2:60) 
ee 


| Example. Suppoſe the Stick BC is 4 Feet, and the 
= Shadow of it FA 5, then for the San s Altitude it 
= - will be. | 


As de Lesgch of the n — 5 - 8 5 
is to the Length of the Bac > . =. 0.60206 - 

ſo is 1 1 
to the 1 Pede Sun's Alt. be 39! = 9.90309 


Problem Pig : F262. TP mu? 


Hin WY 12 303 io 28t, 2444. DS 
F * and tue ae Diane ofa 3 

2 210 Th 

© DE: bepoeſbor un indocefiible. Objed, and Ba 
Fete i de der b hne on Which It Rands, ah 
Tidm! whence we ch obſerwe the Angle ef Altirude 
DE. At any other Point, in the farne Plane as. A, 

rte the — . ae DAE; 2 


'! FL * = 
£11909. "DEA, £31 


. E E 
2 gch of AB the between the two St 
: tions A and B, _— * — N 
- 1 2 — "Wo" & 4 4 ; De; 1 a | 
8 0 i 4 * - 4 x A 18 £\J 
r 914. C 11955 ; Ris G *! 
211 + c . 76.209 
8 
Cr" AE; 490 * | 75m 74 GA 
8. 8 — {4 4 0 5 N. 
14 : : © IRS 
N 1 . 
the 3 4 DBE, ü 8 * * —_ 


oppoſite one A, 6 le ADB (by 4rt, 
8224)! a e BAS Sg Do 


als, ee 1. 857 8 
Ab: a :B 


Then The Fw Triangle BDE, ate 


given the H . _ D dthe oblique Angles; 

_ e 

e 3. of Reda gone 

56 55. :S, DBE: : BD: DE. 
And for BE the Diſtance ef the Object ne 
ge Station, it will be by the ſame, 
X, 28, BDE BD: 1:BIEL 5! 
.- Example. Suppoſe thi: Hole of Akinide 4B is 
43% 300 and at A 329, 12“, and the Diſtance AR 
between tbe n Feet ; then the Angle 
ADB win 18 and. the angle: 521 weil he 
& 46®, yo". E kr BDa will he 1170 i 


72 As 8 of ADB 89 N 110 16 '$ 0% 25514 
4 is to MR ee r t enen 
ſo is che agar A 9 778 — 9232663 - 
2 1002 7 © 2 30% K 2 h 


— 


” 
0 
* * . = bs . * * PF LF ry * * 
* 1. 7 EPO CD * - . S 7” 7 * - Y * 4 - N ' 
: Cos. * 1 4 - * x 5 — 4 C a . - 
2 * p : % B44 
\ * » 

: . 

. 


1 . l - + - A 


a eee ene 
ben for. DE de Height of as Objectit will, be, 


Gn HA in 11 SAT $44 tits . 2 — 18 . "4 i * 
A Rad = 81 = 2 — — = _ 10.00000 


is to the Sine of DBE - 439, 30! 9.83781 
VER 2.48371 
to DE : le = = 209.7 - = 2.32152, 


___ Laſth, For BE che ſtance of the e from the 
neareſt _ it ITS 


As Radius] SOS eine = 10.00000 
is to the Sine. of BDE_ 469, 300 9.86056 
ſo is BD - 304.6 — -. 2.48371 
WE =. - =. HT - 2-34427 
$3; a 203 AAG e no 
> gle the. Object \ nd uphn a riſing Groundacthen 
ant e Height of the Ohiect . Plane on 
ohe you ſtand (8j the lat Hroblom) as alſo the Height 
of ſome Point on the riſing Ground neat) the Fodt of 
the Object, and this laſt. Height taken from the for- 
Mer milk give the true Height or the MORT - 


* - Py ov 871 S „ * 
UAA * ende A 099% 


. ws. 4a. DAS. CL 


Ty , 


” 


"7 © {90 5. 13 TC — — +1 rofl“ 


MITES STR e 18 


15% : UL Fj ow A 

gff3 7:1 A. 25jJdOf SU. RV'EYI V. A 201 b 
2017 ach vd od li i noie3e 31E>n 
H E luſtrurments dic in Uſe for taking 
| > Angles in the Field are, the Plgin-Table, 
i hy, Fry Compaſs, Semicircle, &e. The Nature and 
Uſe of whioli ĩs much- eaſier obtained by viewing the 
Inſtruments themſelves, than by a e amps 
from their Draughts upon Päper. e te 


4142.5 To meaſure Diſtances upon the Field; they com- 
:moply uſe Mr Gumer's Chain; which contains. 22 
- _ tYardsin Lengtlia the fourth Part of which 3 2 Vurds. 
dot 16 4 Feet, is called a Pireb or Pole, conſe 


cquently 
noitT 12 A ſquare 


C2 


ſo is the Sine of B - 46, 33“ 


. 77 3 


0 SsSURVETINV e. 3 
a ſquare Chain contains 16 ſquare Poles, and ſince an 
8 contains 10 ſquare Chains, therefore 160 ſquare 


Poles is equal to one Acre. This Chain is commonly 


divided into 100 equal Parts called Links, and is ſume- 
times marked at every 10 Links for the Conveniency 


of working by Decimals. 


* 5 3 4 
* * . FIDE — _— ' —_— T 2 4 
- LL. (4 l 0 1 , | * 4 
ni ow Faid 1 03 2 ('S A EE 
" = * F " - 01888 N 
* . * ** 
ma Y —_ 4 py £R*F 1 1 i 


miſt. 333 05 17 . Pride 1. 
Ait rer 9008 oh - 


2 "find”the;Diſtance of * Objedt 6 from hea 


_—_— ae 
Let the Object be D, add the given Point A; 


then let the Diſtance between A and any other Point 


B (from whence we can * 
"ee! the Object) be meaſu- 


þr ang with A Semicircle, 42 
er any other proper In- | ©: 
Fun, A A An gles * 
DAB and ABD ; : then | in * . Jo 
the Triangle AB D are ns \ 177 7 
given the og and the **] & 


« Side- A BY whence. to find 5 8 


Ar 
- "the fe: D ic will be. 1 U 2 _ 


by Caſe 2: Kory ha An b 02 e 
Ka rents 45 ] 4 5 5 2 1 Ts 1 8 1 
9291 9 98 7 1 2 i Wes; 
Signs. & + nt t: 
4 Example; Suppo ſe Ba Sgt tz 4 be Apgle le A 
98% %, the. 7 le B 46% and. ods 
*the Angle D 35⁰ , 200 Ai AD it, il be. IP 


MN. 


17 
4 


As the Sine of p ) 35% 200 — Ct 
is to the Diſtance AB + - - 126, = 2.10037 
9 86092 
2.19911 


to the Diſt. between A and D - 92995 2 


1 


Apr, e r 


en END Problem 
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C {AURVEHING 


| bat * 1 yy 7 If Young 8 3 
” — +. = magna 0 
70 f find the Diſtance between woas. * 
Jets. - [edn 


Let the two Objects en to which we can- 
© 5 being hngeral.by « River, Sc. afſume 


2 
* 


; and at D obſs 95 


DA; ; foin he Triangle 292 one 


| e CBD) and the Side CD; whence 
it will be S, CBD: S,CDB :; CD: 
in the Triangle ACD are given og 


= 


CB. 19 65 


ö and ADC (and echlequenly th | 
'the Side CD, ee . the Angſt CAD) an 
En e 
| S 
will a> 8 Angle Ae 5 
A CB are given the two-Sides WN CB, = the 
infladed Angle A C B, whence A B. the Diſtance 
detween the two Nei is found 1 Caſe 5. of Obligue 
Triganometry, | 
rides 0s Fas... -: 0 mcaan 
12 3 04 5 pol ct 3-192 ans 5 +07 ar 

"4 Ade 8 r IRIS A 0 his Hei et 


G ' «4 4 * 
1 ' 7 A . "PR aA+.4 : IT 
O15 * 8 821 " <q Lab 193%: 2d! IBXL 4 O2 
— — 


27 FP 
3 . 5 0 ? Vis 
4 7 K , * 
s N | Kxemply 
M7 «# | 1 
- : . 


Sur. 3 
1. Su the Ang e , 
ADE 469 4 ind the Se CD 166 = 
the A 46, 44, an 
e n wi be. e 
1 — 35. 27 pre 76236 
is to the Sine of c — 103 , ag 9.9883 
ſo is ooo wo, a 144 2,1836 
ps 0h 2 2 243 -* | ae 
9955 Sine 2 8, 21129. So 
tothe Sine EDA - 46 , 44 - - 9.86223 
a$-/, 8h Work. 8 = 2.15836 
to CA' L 36 ' 26g.1/ = +. - 22200 


| Laſtly, = «AR «il be FR | 
As the Sum of the Sides g Arte > Ne 


+ ACandCB_. | 4 
55 8 um 1 5 Latte: 4 
2855 1 27 Bo 


- 29:3 3 9.54778 


2 


* 


Sa rhen, 95 
; Au the Sine of CBA oP" 9 * "I 3.84033 
is to the Sine of ACB 53 „30 EE 2 
fois A = ＋ 1609. (=. 26 


Bl q 1 f 


Ty P Tat. © % #5 +. 
* } (i «43 "Fs . 315 


I it; he Wo from e be | 

3 the Field. - 

2 * This may eicher be be done; by the Plain 772 or < 

N Theodblite, 6 dt anz; of the grher I. ts, ghove- | 
nvonad. i 


8 of ET EIN 


Let ABCD E. re reſent the Field; and firſt fu 
poſe you ate to plot it with the Plain- Table. Ty 
ving planted the Table with a Sheet of white Paper, 
fixed upon it, in-or near the Middle of 'the Field, 'as 
at G; mark a Point upon the Paper to repreſent the 
Paint of the Field on which the Table ſtands, and lay- 
ing the Edge of your Index upon that Point, and 
Keeping it therg, turn it about ſo, as you can through 
the Sights ſee one of the Angles as-A.; then from 
the * along the Edge of og Index draw the Line 
N Fry GA; and. meaſuring. the 
X * _ Piſtance on the jeld 
; from the Plain Table to 
the Angle at A in Chains 

and Links, take it from 
any convenient Line of 
B equal Parts, and ſet it off 
upom̃ the Paper, from G 


6 1 1 to A along the Line GA; 
3 | then (keeping the Table 
SAS LE 8 Ci. ſtill fixed as it was) turn 
the Index ſo, as. it Vine 


with it's Edge upon the Point G, you may thro th 
Sigbts ſee the Angle, B, and drawing the Line G 
meaſure the Diſtance 475 B in the Field, which ſet Loh 
the Table from G to E; after the ſame anner 
drawing the Lines GC, GD, and GE, and joining 
the Extremities of them with the riglit Lines AB, 
BC, CD, DE, and EA, the Field is protracted, 
and; the Lines BA, AE, Sc. taken from the Scale 
from whichyou protract the reſt, will give the Lengths 
of them. in the Field. | 
To aden the fame with the Thcbdolite, place 
the In rument in in, or near, — e nn 100 
zs at G, and, 10 às the Needle m —— Cctiy bver 
the Meridian Line" of” the Card) 2 hog NS re- 
preſent; en ditect your Ss from G to og 3 
* HA | 


73.4 


* 


of SURVEYING, 1 
Angle A, and obſerve the Number of Degrees it 
| cn pads Beariog = which. {u poſe to be. ' 
169, 24, E, and placę this in the BoB Book, f0ge-, 
ther With the Diſtance. in Chains 1 7 Loks from Gt 700 
A, and proceeding t the fame Way, with che reſt oft Torch 
Angels, you will have. the Bearing of ca Kaner ace, 
the! Meridian, together with the 1 5 of each froth, 
the Inſtrument, in Yout: Pr Book, the, # \ orm. © of 
which follows. 7 25 


£1 = 42 1A 2 wi gvig il; + Þ GE. 3 þ 22 es 
x - So | 
WC * vo P. 211 5 8 2 i 10 Dy a f\fl 01 


0 ye 281 rag a} i et n Mb „88 cam ABUITY 
„ + Es 4 l 
IG] "XJ The 'F 1 EL D- 10 © * 21 2 gatoh 
7151 1 173i 
** * * — 
a 2 1151 1 $137 0 exons ab 
9 — 
I rpc be 0 l 
0 xx es] EET hains 7 n 
83 N10, 24 1 f 69: Þ. io 2553] 20 
B 8 73» 35 El 7 6o 115417. 54) 15 
pr 8 8.42.5 1* 18 om 2 M 
„5 N ot 0 1 14 e 
: ö | 25 s - 4.4 
1 E N 594.40. W\ 42 2 Me lion be SAS HOG 
” 1 * * 
es. NUTS 2d 0 Inn 106 :,51:2hbo ws 


Al 1 TR 


"The Fable i is ruled! into five Cena in the $4 


ow, 


the Bearings of theſe Angles from the Meridian ; the 
third and fourth their. Diſtances in Chains and Links 
from the Place of Obſeryarion, and Wann for * | 
remakable Occurrence. | 
Having marked down the Bearing $ of all the Angles 
in the Field from the Meridian, together with their 
Di in Chains from the Place of. Obſervation in 
your Eield- Book, you may Na protract it 
upon Paper in Me, following M anners,4iz. Aſſume 
Ad e aint in the Paper, to repreſent the » 
Place ot t Obi ee thorugh it draw A Ling 


39494 - i 


— 


356 of $6RVETING. 
ating the Meridian ; 1 
Lines making An es with the Meridian as in the 
Field. Book, and fee off from the faid Point upon 
theſe Lines the foverat Dittes expreffed in the Field- 
| Book, taken from any Seale of equal Parts. Laftly, 
Joining the Extremities of them with right 
the Field will be protracted and the Area uf it in 
Chains may be found Prob. 4. Seck. XV. which 
divided by 10 will give the Area in Acres, 

The Method of plotting a Field by the Semitirele 
Circumferentor, &c. differs ho little 8 tho Way of 
doing the ſame by the Theodalite, that it wo be 
altogether needleſs to ſhow it in each of them. 
When the +” 4 of the —_— 8 at ſuch a Diſtance 
from you, that you cannot perk ive 5 
from de Station ; then put Marks “ h 
* of Linen at ch of then,” "I 122 
eaſil ſee them. : | 
If it be more convenient to plot the Field at one 
Station in or near ſume Corner of the Field; then 
are to do it the ſame Way by the Plain-Table, 
heodolite, or any other of the Inſtruments, as 
when tes: in or near the Middle of the 


: aw 1 + 6 
\ Problem * | 
YEAST 


70 ot 4 Reid ac two Stations der the Middle 
chereof, the Piſtance between which Stations is 


"4 
3 0 8 "= Fry 4 
& 4 * & 
7 


| known, on fon ed of OY es inthe 


Field can be eaſi 
Let tlie B be be plotteil be CDEFGHX; in 
| which chuſe two Io Points A- amd ne the 


Middle, from each of which you can — 2 
+ Angles, and the Diſtance between rh r 
then if you ate to 2 it by the Plan Meal, plan 


the Table upon the — . 
| ont 
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* Of SURVEYING! as 
it upon the Table to repreſent” it, upon which | 


B, and by 
from A along that Line ſer off 4 
me A B, taken from any convenient Scale of equ 
Parts, equal to the Diſtance between your 8 
tiom; then laying the Edge of your Index upon ths 


„chen 


8 x 


* 


* 
_ 4 -* 
4 2 
= — 
0 | 4 P 


int A, and ditecting your Sights to D, draw the 
ine AD; the fame Way keeping the Edge of the 
on A, ditect the Sights to all the other Angl 
the Field ſucceſſively, and draw the Lines A 
F, Ge. then remove the Table to the other Station 
and 


FE 


> 8, 
4 


2 


thre the Table about till you can thio the Sights 
the other Station A, and fixing the Table, lay 
Rdge- of the Index on B, and direct the Sights 
nnd draw the Line B D, which will interfe& 
AD in D; the fame Way keeping the Edge of the 
Index ſtili on the Point B, direct the Sights to all the 
other Angles of the Field, and draw the Line BE, 
BF, Sc. which will interſect the former Lines _ 
* 8 Om 


1 laying, the Edge of the Index along the Line 


£ 


5577 


tr 
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from A in. the Points E, F, G, c. ant joining theſe 


Points with right Lines, - you'll have the Plot of the 
Field, and the Lines DE, E F, Ec. taken from the 
ſame Scale of equal Parts that AB was taken from, 
will giye the Diſtances of Angles in the Field from 


one another... Laſtly, The Area of the Field being 


vo Protracted, may be found by Prob. 4. f the laft | 
eftion.” 
In plotting of a Field at two Stations, you ought to 
take the Stations as far as ſunder as conveniently you 
can; for the nearer they are together, the more Dan- 
ger there is of contracting an Error, & contra. 
To plot the ſame by Theodolite; having fixed the 
Inſtrument in one of the Stations as A, turn it about 
till the Needle be directly over the Meridian Line of 
the Card; then turn about the Index ſtill you can 
through the Sights ſee the other Station B, and ob- 
ſerve the Bearing of it from the Meridian, and mea- 
ſure the Diſtance in Chains and Links, both which 


_ fer down at the Head of the Field-Book. Thus 


ABS 75%, 23! E—3 Chains 24 Links. 
Then turn the Index to the Angle D, and obſerve 
it's Bearing from the Meridian, and the ſame Wa 
turning the Index to all the Angles of the Field, 


obſerve- the Bearing of each of them, which ſet 


down in the Field-Book in the ſecond Column, 
marked at the Top thus, Station A. Then go to 
the Station B, and fixing your Inſtrument as be- 
fore, turn the Sights to the Angle D, and obſerve 
the Bearing of it from the Meridian, and the ſame 
Way turning the Sights to the reſt of the Angles, 

bſerve” the Bearing of each of them, which mark 
od in another Column of your Fields Book, 
marked at the Top with Station B, and your Work 


in the Field is finiſhed; the plotting of, which up- 


on Paper is ſo nn and Neu r it needs no * 
apple. 2 2 3 | £5: gau 7 ER, 
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| | Of SURVEYING 383 
By this Method the principal Places in a Survey of 
; - aiCounty, or any large Piece of Ground, may be 
placed in a Map, viz. By making Choice of two 
Eminences for your two Stations, the Diſtance be- 
tween” which you can meaſure, and from each of 
which you can ſee all the principal Objects, ſuch as 
Churches, Caſtles, Gentlemens Seats, and whatever elle 
is remarkable in the Ground you are ſurveying... - 
If all the Angles of the Field can't be teen at two 
Stations, then make Choice of a third, from whence | 
you can ſee any of the former two, .and the Diſtance 2 
between which you can meaſure; and if that be not 9 
5 ſufficient, then uſe a 4th, 5th, Sc. Station; by which | | | 
means you willalways have two Stations to proceed with 1 
through the County you are to ſurvey, be it ever ſo = 
large; and even in a Field where you can take the 4 
Survey of it at two Stations alone, the chuſing a third 1 
Station from whence you can ſee one of the former | 
ones, and alſo all the Angles of the Field, and thence 
taking the Plot of it as before, is a ſure Way o 


proving your former Work. $; 


- 
. 24 A 
* b G * 
— 4 
* 
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Problem . . 3 y 
To plot a Field by going round it. 


Let the Field be AB CD E F and ſuppoſe you are 
to plot it by the Plain-Table. Having fixed your 
Inſtrument at any of the Angles of the Field as A, 
mark a Point upon the Paper to repreſent it; then 
hying the Edge of the Index upon 4, turn it about 
till through the Sights you can {ce the adjacent Angle 
F, and along the Edge of the Index draw the Line 
AF, which meaſure in the Field, and taking that irom 
any Scale of equal Parts, ſet it off upon the Line AF 
on the Table from A to F; then move your Table 
from A to F in the Field, and fix it ſo as the Edge 
of the Index, lying on the Line FA, you can thro? 

EN : Aa | the 
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354 Of SURVEYING, ke | 
| the Sights ſee the Angle A, and laying the Edge of 
1 B the Index on F, turn 
27 it about till through 
the Sights you can ſee 
E, and draw the Line 
FE, which meaſure 
C in che Field, and tak- 
ing it from the ſame 
Scale, ſet it off upon 
the Table from F to 
E: after the ſame 
Manner N 
with the reſt of the 
Angles, you will have the Plot of the Field. 


| 5 


To plot the ſame by the Theodolite. Having 
placed your Inſtrument at the Corner of the Fielc 
you are to begin from, as at A, ſet the Index at 
oo Deg. oo Min. then turn the Inſtrument about 
with that End of the Index forward (or towards F) 
that lies upon oo Deg. oo Min. till you can through 
the Sights ſee the Angle F; and there fixing the In- 
ſtrument, turn the Index about *rill you can through 
the Sights ſee the Corner B, and mark the Degrees 
(in your Field-Book) cut by the Index, which will 
be the Meaſure of the Angle F A B, and meaſure 
AF, in Chains and Links, which alſo mark down 
in your Field Book; then remove your Inſtrument 
to F, and placing the Index upon the Beginning of 
the Degrees as before, turn the Inſtrument about till 
you can thro' the Sights ſee the Corner A, and fix- 
ing the Inſtrument there, turn the Index about till 

you ſee thro” the Sights the Corner E, and mark the 
© Degrees cut by the Index in your Field-Book, which 
will be the Angle A FE, then meaſure FE in Chains 
and Links, which alſo "wack down in your Field- 
Book: the fame Way ren with the reſt of the 
85 Angles 


n 


i 
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Angles mark down the Quantity of each, together 
with the Diſtance from the preceding, in your Field- - 
Book; and thence you may project it at leiſure upon 
Paper. 

This Method of plotting a Field by going round 
it, is much leſs liable to Error than any of the two 
former; and is more eſpecially uſeful in meaſuring 
large Fields, or Fields upon which are Woods or 
other Things to obſtruct the Sight, in which Caſe 
the other Methods are impracticable. 


SECT. XVI. 


Of GAUGING. 


1. E have ſhewn in Sect. XV. how to find the 
Solidity of ſeveral Sorts of Bodies, in In- 

ches or Feet, Cc. which Solidity (if taken in In- 
ches) divided by the Inches contained in a Gallon, 
Buſhel, Sc. will ſhew the Number of Gallons, Bu- 
ſhels, 22 contained in the Veſſel. 

The Number of ſolid Inches contained in a Gallon, 
Buſhel, &c. as e by Act of mme is 
as follows, | 


A Gallon of Ale or Beer - — 282 
| of Wine 231 i 
of Corn : n 268.81 0... | 
A Buſhel -of Malt n e 50.4 Solid Inches 
of Coals 1 2246 ; 


A Scots Pint | 102.3 Ws. 


REIT: - Faden 


2. In Cong, the Veſſels that are not cylindri- | 


cal are commonly reduced to Cylinders, and their 
Solidities found as ſuch. _ 

A Caſk having different Diametets at the Head and 
Bung, 1s reduced to a Cylinder, by taking the mean 
or equated Diameter between the two for the Diame- 
ter of the Cylinder equal in Length and Solidity to 
the propoſed Caſk; the common Method for finding 
the equated Diameter, and which ſerves pretty juſtly ' 
in molt Caſks, is this, viz. Multiply the Difference 
between the head and bung Diameters by .65, and 


adding the Product to the head Diameter, the Sum 


will be the Diameter of a Cylinder of equal Length 
and Solidity with the Caſk. 

Hence we have the following Rule for- finding the 
Content of any Caſk in Vine, Beer, &c. The head 

and bung Diameter, and Length of the Caſk being 
given in Inches, viz. Find the equated Diameter 
between the head and bung Diameters of the Caſk, 
and thence find the Area of the Circle belonging to 
that Diameter ; then multiply this Area by the Length 
of the Caſk, and the Product will be a Solidity of 


the Caſk in Inches, which divided by the ſolid Inches 


contained in a Gallon of Wine, Beer, &c. will give 
the Content of the Caſk in Wine, Beet, Sc. 


nn 8 


Let it be required to find the Content of the Caſk 
AEDB in Wine Gallons, whoſe head Diameter 
AE or BD, is 26 Inches, the bung Diameter F 

4 Inches, ind the Length G H 55 Inches. 

The Difference between the head and bung Dia- 
meters- is 8, which multiplied by .65, gives 5.2, and 
this added to 26 the head Diameter makes 31.2 for 
the equated Diameter, or Diameter of the Cylinder 


equal 


Of / GAUGING. | 357 
equal in 1 ength and Solidity wid the propoſed Calls . 


the Area of whoſe 
Baſe is 764 539776, 
which multiplied 
into 55 the Length, 

ives 42049 68768 Ad * 4 
Abr the Solidity in 6 5 — 
Inches; and barn N. | F. 
divided by 231 th? . 11H * 
ſolid Inches con- , TY a Jl 
tained in a Gallon 8 
of Wine, gives 


182 03328 for the Content of the propoſed Caſk in 


* 


Wien ae 


* If the propoſed Caſk be ſtanding with it's Axis 


perpendicular to the Horizon, and is not quite full of 


Liquor; then in-order to find the Contents of the 


contained Liquor, you muſt firſt ind the equated Diame- 
ter, as above, and thence the Area of the Baſe ot the 


Cylinder, the Cafk is reduced to; which multiplied 


into the Depth of the Liquor, will give the ſolid Con- 
tent of the contained Liquor in Inches, and this di- 
vided by the Inches in a Gallon of Wine, Beer, &c. 


according.to the Liquor contained, will give the Con- | 


tents of the Liquor in the Caſk. 

This Rule more eſpecially ſerves when the Caſk is 
more than half full of Liquor; but when it is leſs 
than half full, then the Content of the contained 
Liquor is better found by ſubtracting the Content of 


the empty Part of the Caſk (found as above} from 
the Content of the whole, and the Remainder will 


be the Content of the contained Liquor. 


4. In Gauging, by the Area of any Surface in 
Wine, &c. Galions, is meant the Content of it at 


one inch Depth. Conſequently the Area of a Cir- 


cle one Inch Diameter bring .7854, this divided by . 
A a 3 | | 2825 | 


ts 0 
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388 07 GAUGING. 
282, will give .00278; for the Content of that Circle 


one Inch Depth in Ale or Beer Gallons, and the fame 


divided by 231 will give .0034 for it's Content in 
Wine Gallons; and ſince Circles are to one another 
as the Squares of their Diameters ; therefore, As 1, 
the Square of one Diameter, is to. 034 Or .002785, 
the Area of that Circle in Wine or Ale Gallons, So is 
the Square of Diameter of any other Circle, to the 
Area of that Circle in Wine or Ale Gallons; hence 


fince the firſt Term of the Proportion is Unity, e 


follows that the Area of any Circle in Wine or Ale 
Gallons is found by multiplying the Square of the Di- 


ameter by .0034 for Wine Gallons, and by oH 


for Ale Gallons, and this Area multiplied into the 
Length of the Caſk to which the Circle belongs, will 
give the Content of the Caſk in Wine or Ale Gallons; 
and hence the two Numbers .0034 and .002785 are 
called Fixt Multiphers. | 

Again, If 1 be divided by the former Numbers 
:0034 and .002785, there will be produced their Re- 
ciprocals 294.12 and 3 59, with the firſt of which, 
| dividing the Square of the Diameter of any Circle, 


the Quotient will be the Area of that Circle in Wine 


Gallons ; and if the ſame be divided by the laſt, the 
Quotient will be the Area of that Circle i in Ale Gal. 
lons; hence theſe two Numbers 294. 12 and 359 are 
called Fixt Diviſors, and in Practice are common! ly 
made uſe of by Gaugers. | 

5. When a Caſt is lying upon it's Side, with = 
Axis parallel to rhe Horizon, and is not full 
the Surface of the contained Liquor cuts the Bend 
of the Caſk; then to find the Contents of the Li- 
quor contained in the Caſk, we muſt firſt know how 
to find the Area of any Segment of a given Circle. 
In order to which 


Let AEBH repreſent a Circle, whoſe Diameter 


AB. is 2; then (by Cor. 1. Art. 2. Sef. XV.) the 


ä of that Circle will be 6.2832, and the 
8 


+ + 4 wth 


814 
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Area 3.1416 (by Prob. 6. 828. XV.) Hence tis evi. 
dent, That i if the Diameter of a Circle be two Inches or 
| Feet, Sc. the Circumference of that Circle will con- 
tain twice as many Inches or 
Feet, Cc. in Length, as the 
Area of it contains ſquare 
Inches or Feet, Sc. 1. e. the 
Length of the Circutnference 4 | > 
is double the Area; and ſince C B 
the Area of the whole Circle, SB 
is to the Area of any Sector he 
of it, as the Length of the H 
whole Circumference, to the TE. 
Length of the Arch of that Sector; it follows, chat 
the Length of half the Arch of any Sector of a Circle 
whoſe Diameter is 2, is equal to the Area of that 
Sector. So in the annexed Scheme the Length of 
DE, half the Arch of the Sector DCF E will be 
the Area of that Sector. | | 
In the annexed Scheme, ſuppoſe G E (the verſed _ 
Sine of half the Arch of the Sector DC E) to be 
al to . 4; then ſince the Radius CE is 1, *tis 


D 2 


evident CG (the right Sine of DA, the Complement 


of DE half the Ach of the Sector) will be equal 
to .6; ſo making it as 1 is to. 6, or (to avoid Frac- 
tions) as 100, is to 60, ſo is the Radius of the Ta- | 
bles, to a fourth Number; this will be the Sine of 
AD, and looking into the Table we ſhall find it an- 
ſwer to 36.87 Degrees; the Complement of which, 
viz. 53.13 Degrees is the Arch DE; which multi- 
| Plied by .017453 the of 6.2832, gives .92727789 

for the Length of the Arch DE, which is equal to 
the Area of the Sector DE FC. 

Again, In the right-angled Triangle C G D, *tis- 
evident (by Cor. 1. Art. 70. Se. I.) if from 1 the 
Square of CD we take .36 the Square of C G, there 
will remain. 64 the Square of DG, the ſquare Root 
of which, biz. ,8 is equal ro DG, and this doubled” 


4 a 4 | Sires 


; 360 . "of GAUGING. EN 
ves 1.6 equal to D E, which multiplied i into. 3 I 
Fe of CG produces .48 for the Area 17 Ide Triangle 
D CF. Then from .92727789 for the Area of the 
Stor DCF E taking .48, the Area of the Triaggle 
5 F, there will remain. 44727789 for the Area of 
the Segment DEFD, and this taken from, 5.14.16, 
the Area of the whale Circle, there will remain 
2.694322 11 for the Area of the other Segment 
D'H FD whole verſed Sine 5.1.6, 
After the eme manner, by dividing the Diameter 
of the Circle, vi 2, into 100, or any other Num- 


: ment anſwering to each verſed Sine. 

Having by the foregoing Method, found the Area 
of a Segment, belonging to any verſed Sine in that 
Circle, whoſe Diameter is 2, and Area 3.1416 z we 

way find the Area of the ſimilar Segment in any other 
Circle by the following Analogy, dix. 


vz. 3.1416, is to the Segment belonging to any Part 

of it's Diameter, So is the Area of any other Circle, 

to the Segment belonging to the like Part of it's 
Diameter. 


„ And hence wikis FRE, Conſtruction of the  llawing 
"i "NG: : 


ber of equal Parts, we may find the Area of the Seg: 


As the Area of that Circle, whoſe Diameter is 2, 
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* Fast "= the! Smears: 1 a Arccle e | 
Area is 1 the Diameter, viz: 1.128378) being] ; 
divided into 100- equal Parts. i | 

8 5 X Segm. [V 182m: | 1 . [IV] "Sram. 

1 cory, 71 152 26 || 41 |.3860 25 99517 814 277 

2 0048 22.1631 [42 3986 82] 8776 
ps ; 
3 0057 23.1738 [434112463 885 83 83731 
40134/241845 [44/4238 [4.6759 |} 84| 8968 
51.0187] 25 2955, 451-4365 | [65 !.6381 || 85| 9059 
61.0245 | 261. 2066 150405 4491 ? 66 .7002 861 9149 
71-0308\|27|.2178|| 471.4618 [77122 || 871 9236 
8.0375 [28.2292 46 4745 [108 7241 |] 88] 9320 

. 9]-0446 || 291-2497 [494873 ][ [-7360 89 .9402] 

91 05204 1221-2553} £2] 5000 19721 2477 I 2240008 

110.598 312640 8127759 14. 91 [9554 

12.0680 321.2759} 152 5 72775892 98450 

131-0704 j| 331.2878 53 1.73 j-7822 || .93|. 9692; 

14|-08511| 341.2398 |] 54[. 85 74 [-7934 || 94 9757 

151-0941 {[35.3119||55|. 75 8045 95 283 

16 1032 35.324156 35 76 |.8155 96 9866 

17] 11271137[-3364 57] 58887 8297 9913 

181-1224}, 381.3486 58.591478 | .8369 ||. 98 9952 

914323039 36191642 [29 [847499 9983 

© 4424 401 3735 801 6265 30 8576 6 . 00 


In this Tbale you may obſerve, that the Columns 


marked at the Top with V, contain the verſed Sines, 


proceeding from 1 to 100, and the adjacent Columas 
contain the Areas of the Senn belonging to theſe- 805 


verſed Sines. 


in a Caſk not full, lying with it's Axis parallel to 
the Horizon, and the contained Liquor cutting the 
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Heads of the Caſk; may be found after the follow- 


ing manner, vix. 


To the wet Inches of the bung Diameter, add a2 
competent Number of rn. and danke: this 3 | 


P X . , . 
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F 
1 
. 6 


By this Table the Content of the Liquor contained: vg 


COD 
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1 bee 1 
the whole Diameter; then ſeek for the — "09 in 
the Columns marked V at the Top in the preceding 


Table, and oppoſite to this in the adjacent Column, 
3 find the Area of a Segment, which multiply 

nto the whole Content of the Caſk, and the Product 
is the Content of the Liquor-in the Caſk. If inſtead 
of the wet Inches we had uſed the dry, then the laſt 
Product would have been the Content of the _— 


Part of the Caſk, which is called the Ullage. . 


Erangle 


e a Caſk lying with it's Axis parallel to the _ 
3 has a certain Quantity of Wine in it, the 
45 iameter is 32 Inches, the Head Diameter 28, 
ngth 48, and the wet Inches 20. Required 

the Content of the Liquor. 

To the wet Inches 20, I add a Number of Cy- 

phers, and dividing it by 32, I find the Quotient. 66, 
which I look for in the Table and find it anſwer to 
the Segment .7002, which multiplyed by 152.8 the 
whole Content of the Caſk in Wine Gallons (found 
by Art. 2. of this Se.) gives 107 for the Content 
of the Liquor in the Caſk, in Wine Gallons. - 

6. Malt when lying on a Floor is gauged by taking 
the Depth of it in Inches, in ſeveral Places, and di- 
the Sum of theſe Depths by the Number of 
them, the Quotient will be the mean Depth; which 
multiplied into the Area of the Surface gives the So- 
lidity in Inches; and this divided by 2150.4 gives 
the Content in Buſhels. 

7. Solid Timber is meaſured by the folid Foot, 
Each containing 1728 folid Inches ; the common 
Way is this, viz. Girth the Tree in ſeveral Places 
and take +: of the mean Girth in Inches; for the 


bara: of a Square ; winch Square multiply into the 
Length 


. Solidity of the Tree in Feet. 


8. The Solidity of irregular Bodies may be found 
0 after the following Method, viz. Let che 


Body be immerſed in Water in a Paralleli iped, whoſe 
Sides are exactly divided into Inches; and the Solidity 


of the Water raiſed, will be equal to the Wa ok N 


the immerſed Body. 
9. The common Rule for finding the Tunnage of 
2 Ship is as follows. 

Maltiply the Length of the Keel by the Breadth, 
and the Product by half the Breadth; then divide 


this Juſt Produtt by 95, and he Quotient will give 


ths Tunnage. 


; Ecanple.. 


- Suppoſe a Ship's Keel is x3 5 Feet, and her Breadrh | 
from out to out, 48 Feet, Required the Tunnage 


of that Ship. 

- The Length of the Keel, viz. 135 multiplied in- 
to the Breadth 48, produces 6480, and this multiphed 
into 24, half the Breadth, gives 155520, which laſt 


divided by 95, the Quotient is 1637 the Tm wt 


| _ 288 Ship. 


Length of the Tree, and the Product will bi the 
Solidity in Inches, and this divided by 1728. will 
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A TABLE of the Latitudes and Longitudes of ſome of 
be moſt principal Harbours, Headlands, and Iſlands, 
; in the moſt frequented Parts of the World, 4he Longi- 

e being counted from the Meridian of Lox DON... 


£458 Places Names. 1 5 ay 
The Coaſt of England. | A | 
ERWICK — =—|55 50 
Scarborough" — — -—|54 20 
Stoctton — — — —|54 432 
A 152 465 
fick —— — 5 52 2 
Colcbefler — — 52 og 
— end 2 25 * or 27 E 
— - 8 iger 18 
=. e 
— 80 4802 92 OO W % 
— — 50 36 8. 04 13 W 
D l eee 
— -E 
0 *. o3 10 W 
White-Haven — — —|54 10 03 50 W 
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9-99998[ 7-955 to[12.04490[ 1000007] 
8879.399998 7.96889] 12.03 111 10:00002 
9.99998[ 7-98225] 12. 01775 ro. ooo 
229228292222 
9 > 9999918 00781 
2 9.99998| 8.02004 10.00002] 11 
9.99998 172 55806 10,00003 1.968082 
9.99997] 8-04353| 11.95647] 10.00003[11:95650/22 
$1 9.99997 8.05481] 11.94519] 10.000931 1.94522] 
7789.599597 8.5655 17793479 10.90003\11.93422/20| 

9.95597 f. zess 11.92347| 10 00003] 11:92350]tg 

9.99997 (8.58700 11. 10 00003011. 
8 9.99997] 8.59722 11. 90278 10.00003 
9-99996}8-10720]11-89280 
3999996 8:117696] 17.88304/ 70:00004 
71 9:99996[8-1265 1111, 
119:99996| 8.13585] 11.86415| 19:00904 
5 9999618-14500 | 
9-99996}8:15395} 11.8 
9-99995 816273118 11.8372) 10.586005 77.8. 
9-99995| 8-171.33]11.82867| 10. 0 
1] 9-99995| $417976] 1.82024] 10.00005 
9.99995] 8.18804 11.81196| 16.00005|11 
| 9-99995 8.19016|11. 11.8038, 
5719-99994] 5.2041; 1179557 16.60006[1 
9-99994|8.21195|11.78805| ü 
589.9999 4/8. 21964011. 780 

3]9-99994|8.22720|11,77281] 10.00006/ 
19-99994|8.23462|11.76538| 
6 9.99993] 8.2: 8. — 11. 11.258088 
| Sine. | Tang 
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A Table of Artfitial Sins, * 


— * 


1 Degree, 


* Sh. ** * 


827 7889.59903 3.23192] 12,75808þ10:00007/11. 75815] 
8.249931 9-99993] 8.24910 Ls x gonad) 1. 
8.25509 9.99993 oY 1711.743810. « 
8.26304|9:99993\8,2631 2] 1 1.73689} 10.00007] 1. 730900, 
8.26988]9-99993|8.26996] 11-7 3004 10.00007] 11.7301 2} 
8.27569 11.7233 10.00008| 11.72 
| 618.2832419.99992| 8.28332] 11.71668] 10.00008 

8.2897 719:99992| 8.28986} 11.7 1014] 10.00008 


8.30879 9.99991] 8-308388 11.69112 10.00009] 11, 
+4 8.3149519-99991| 8.31505] 1.08495] 10.00009 


2 
ok 
ob Ov 
8 
4 
S 


: 


21]8.37217]9.g9988 
2218.3775019.99988 
231 8.3827019.99987. 
241 $.3379019-99987 
251 8.39310] 9.99987 7 
26] 8.39818] 9 99986 8.39832 A 45 10. 00014 
2708.43 209 99980, 8.40334] 11.59660| 10.0001 41 
28] 8.40816{9.999806{ 8,40830{11.59179|10.00014]11.5918, 
129}8 4130719.99985] 8.41321[11.58679]40.00015|11.58693}31 


24179219 999851 8.418071 11.58193112.00015| 11-58208;30 


11.606 


by Sine. Tang. Secant. [1 
— mt — — 2 — 
88 Degrees. = | 
CA oo. b — — — —-—ͤ— 


8.4808 


9.99975 
9.99975 
9 99974 
9.99974 
9:99974 


: 


9f 8.49729 14.50271 
9978 8.501 30 11.498 
713.50920 


þ 


| 


Sine. 


2 


845385 7783615 
*1 
1847245 


8.468 1714153183 
1152755 
1452331 
11.8911 
8.48505; 11:51495 
8.48917, 1151083, 
8.49325|11.50675 


8 47669, 


10.00019 


10.00020 


10. 00020 
10. 00021 
1 0.00021 


7 


7/11-49673 
[11.49 


8.513100 11.486 


18 51696 I 1.48304 


8.52079 1147921 
9.52459 11447541 
8.52835| 11.471 

8.53208, 11,4679 
$.53578j11.4642 
8.53945] 11.4605 
$.54308| 11.4569 


10.00021 
10.00022 


10.00022 


10. 23 


10.00024 | 


10 


— 


| 
54:39: Lo 


I. SSA oe 
1 5495692 
8 11.545 11 
10.00018, 
10. 00018 
10.00019, 


I O. 0002 3 C 


1157720 
11.5728 A128 
11.585784 
1153 . 
17.55861 


11-54070/2t 
— 
118331 20 
11.5320 if 
11.5277418 
11.523 50 
11,5193116 
1151815 
1 68 0 
11.885991 
11,50292}12 
2222911 


41-47945| bf 
11-475} i 
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A Table of Artificial Sines, 
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As. 3 Deprees. | 
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- = j . i | 4 

Sine. |} Hang. 
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© | * 


755574 
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545 11. 4569210. | 
54642 9-99973] 3-5 569 11.453310 10.0027 11. 
| 9-9997 308.5502 11. 449730 lo. oo 11. 
9.9997 218.55 382 f f. 446180 10. 00028 
75s 9-99972/8:5573y 11.44260| 10:00028 
05419-99971! 

19-99970 
9-99970 
999970 
55259 8357452 
9.99968 
9.99968 
9.99968 


11.43257 
| 10:00030] 11.42916 
11.42548] 10.00030 11.42579 
11.42243 
11.41911 
1141581 
10.00033 1141253 
7 
10 00034 11. 40605 
10. 00034 11. 40285 
10.0035 11. 39967 
10. 00035 11 39651 


11.418790. 00032 
11 10. 00032 


— 

f ' 100 

8 a 
S 
0 


— I 1 
* 1 "y 


CD 22 — — — Y — — 
r 
— — 


* — - * . 
9 + 2 wi. a. £3 


r 


0 8.63718! 


tt. 


[1.38991 


10.00036/11.39338|41 


10. 00361 1.39027 


91 11.38681 
3101 1.38069 


511.3746510. oo03 
11. 37166 10.000391 1. 37205 
11 36869 10. 00040 11. 36909 
11.365674 10 oct. 3661.5 
11.362820 0. 000411136322 
. 


10.00037 
10.00037 
10.00038 


11.38374 


[11.37706] 10.09038 


11-3099] 
Tang. 


2 


11.387118 
11.384711 
11.38 106 
11.372804 
1137504 


Secant. 


87 


egreet. 


8 _— 
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{ 
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Tangents, and Giants. 


2 * 


Sine. 


8.63968 
8.64256 


8.64543 
8.64827 


8.65110 


8 65670 
8.65948 
223 
8. 8.66497 
8. 8.66769, 
8.67039 
8.67308 
8.07575 
8, 8.67841 
8. 3.68104 
8.68367 


8. 69907 


8.71151 


8. 8.71880 


8. 853510 99 


2719-99949, 
519-99948. 
14419-99948 


9.99947 


8.701569 .99945 
5418 7040919-99944 8. 


8.76655 9.99947 
8.709059. 99943 


1 71395 9.99942 
9.71638 9.9994 
99.999408 


999959 
9.99958 
9.99958 
9.99957 
929955 
9 99956 
9-99955 3 
9.99955 
9.99954 
999954 


9.99953 
9.99952 
9.99952. 
9.99951 
92209. 


9.99950 
999949 


9.4508 
9 9994 


99942 


618.6 


Tang. 

8 64009 
8 64298 
8.04585 


8 64870 
8. 8.65154 
4 8.65433 

65715! 


8 65993! 
8.60269 


8 366843 
8.66816 
8.67087 
8.67356 
8 67624 
8.57890 
8.6815 

68417 

58678 
8.68 928 


$18 & 69100| 11 


8.69453 
2 

69962 
8.70214 
8.70465 
55 70714 
8. 70962 
8. 71208; 
8.71453 
. 71697 

8.294011. 


| 


Sine. 


8 


1135997 


11.3572 


1.35415 
11.351 30 
11.348466 
113455 
11.3428 5 
11.3400 
11.3373 


11.3342 


11 33784 
11.32913 
1.32644 
11.323706 
11.32110 


— — 
4111-31846 


11.31583 
11 31322 
11.3 1062 


11. 2884. 


1130547 


11.30292 
11. 30038 U 


11. 29786 


It. 1 
17.292806 
11. 29038 
11.28792 
11.288471 
1128303 
11. 28050 


2. Tang. 


Secant. 


10.0004 1 
10.00042 
10.00043 
10.00043 
10 00044 


10 00044 
10 00045 
10 00045 
Sy 00046 


10.0047 
10.00048 
10.00048 
10.00049 
10.00049 


10.00050 
I 0.0005 1 
10.0005 1 
10.0005 2 
10.0005 3 
10.0005 3 
10.00054 
10.00054 
to. OOOg 5 
10.00056 


10.00056 
10.00057 
10.00058 
10.00058 
10,00059 
10:00060 


111.3111 


10.00047 | 11. 


7 
11.32961 
11.3269 18 
11.3242 5 
1.32168 
11. 11.31996 1 5 
11.316344 
11.31373IN3 
1 
173085701 
1 1.30 00 10 
1 1.30340 .C 
11. 30093 
11.298410 
1.29591 
11.293420 
1,1.29095 
11.28849]. a 
11.286051 
1128362 
11.291201 © 
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A A Table of Artificial Sines, 
5 | 3 Brgrees. 
| Sine | Tang | EC - 


— 


8. 8.74880 99940 8.7 011. 2806010. | 11.281 20 i 
8:7212019.99940|8.72181|11.27819|10.00060}11.27880ſ59 
8. 3 99939 8.7 2420011. 275 8010. o0061]11. 27641158 
8.72597 [9-99938' m1 7 OS 91 1.726. 10 00063]11.27403157 

8.72834 9.99938j8.728961t 1.27104[10,00063]11.27 166 36] 


8.72 73069 9. 5.99937 7313211 11.268668 10.0069 11. 26931 55 
8.73303 29336 8.7 33661 1.26634 10.00064: 11.26697]54 
8.73535 9.999368. 3600.1 1. 26400 10.000641 1. 26465053 
8. 73707 -99935 8.73832 11. 2616810. 0006511. 2623305 2 

8.24053 11.259310. 00 11.260051 


8.74226 9.99934 7429211. 25708 10,00 86% 25774150 
0 72355 9-9993318-74521111-25479110.00067|11.2554 2 
11.25252[10.00068|11 28320 
8.74974 11.25026110,00069|11.25095]47 
. 5199111-24801 11. = 10.00069j11.24870 46 
— — — . —— 
7572714577 fe. | 
8.75645/11.24355 10. 0007 1. 11.24425|44 
f 75867111.24133110. 00001 11.2420% 43 
18 8.78 15 9.99928 8.760811. 2391310 0011.239850 
119 8.76234 9.99927 2853071. 230 1-23694| 10,0007 3|11.2376614 1 
208. 7545199992 9.99927 975925 11.23. 2347 110-00074 17. 235409 
1218.766680 99926876742 11.232 58 10. 00074011 23332 
22 8.76883 [9.99925 8.76958 11. 23042 10.00075|11.23117 3 
23 . 7709 9. 99924 8.77485 11. INT 10.000701 11. 1 
124 4 922924 8. 771. 22013 20. 0007 I1.22 290130 
ihe 9:9992318,77600111. 22401 11.224780 5 
[6 8.7773319- -99922[8:77811[11.22189 10. o. 22267034 
427 8.77943 9. 99921 8.7 8022011 219780 oe. 2205733 
1288.78 15 29.999 218.78232 11. 21768 10. 0081.218458 32 
429 8.78364 9.999 208.7844111. 215 5910. ooo. 21649031 ö 
'3Þ 8.78568 Nn 21381. 0008 101 1. 2143330 
ö Tang. [ TSecant. 
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" Tangents, and Secants. 


* 
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3 Degrees. 


Sine. 


= 
5 
F. 
31 
32 


33486 
34 


$7097 


79183 9.99917 
«79386 
3518-79 79588 

3 79789 
89990 
9 9.9 
8; 3.80388 9.99912 


| 
| 


8.8058 
8.8078 


8.801 8 


8 8097819 99909 
8:81173:9.99909 


8.8136 
8. 51550 


88175 
9194 


9.8381 


f 78508 
78774 


867995 
884,779. 99895 
[| 6 2 ns 


* 


5.99919 
9 99978 
99917 


9 


299916 
99915} 
9.99914 
9 99913 
9913 


535 9.99971 
2,9.99910 


$079 99908 


9-99907 


— 


| Tang. 


8 3 78649 
83 78855 
8.7go61. 
8.79266 
3.79470 

8.79673 
8 79875 
8 80076; 
8.80277! 
8.80476 
8. 8.80674. 
8.80872 
8.8 1068 
8 91264 


88.971499 


2409. 99906 


4% 999 


9.99991 


3 


9.99897 
9 99896 


Sine. 


[8.81653 
8 81846 
8.82038 


$.82134 9.99904 8 82230 11.17770 

8.85 $23249-99904 8 
8.82513 '9 99903 8.82610 11. .17390 
8.82701 9. 99902 8 82799 11. 17201 
8.829883 


8.830 5 9.99900 8.83175 11 168 
8 88326ʃ 9.99899 | 8 8.83361 11 1116639 


234459 99898. T 7.33547, 11.16453 
8.836 30 9.99898 88 3732 1116268 


82421 


8 82987 


8.83916 
8.841 
8.84282 
8.84464. 


| 


"FP 


11 20530 


11.19524 


11. 15718 


1121351 
1121145 
11. 20939 
11. 20734 


11. 20327 
11. 20125 


1119924 
1119724 


1119320 
il 19128 
1118932 
11.187 36; 
1118541 


11 18347; 
11.181354 
1117962 


11.1288 


11.1701 3 


25 


11.160841 
11.159900 


14.1 1888 


Secant. 


10.0008 i 
10.0008 2) 
10.00083 
10 00083 
10 00084 


10 oO 


10.008861 
11 ZOO1IC 


10 0087 
10.00087 
10.00088 
10.0008g | 
10.00090 
to. ooo. 
10.00091 


lo. ooo 


10.0009: 34- 
10.00094 


t 0.00095 
o. ooo 
10 10 $0096 
I 0.00097, 
10.00098, 
10.00099 | 
10 ooo 
10.0101 


10. 00102 
10 00102 
10 00103 
10 00104 
to. oo io 
io. oo 106 


Tang 


. 


11 21433 


11.2122 
11.208 17 
11. 20614 


\ 


— 


30 
29 
128 
27 
26 


11 20412 


I 
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-11.19811 
11.1961 


1.19415 
11.19218 
11 1.19022 


v1.18248 


11.180561 
1117866 


1117676 


1117487 


11.172990 


1117112 
11.169256 
11. 11.16739 
11016554 

11.163700 
11.1618} 


24 
23 
22 
211 


19 


; 


51 
1j 

3 
12 
11 


* 
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es 


11. 16006 2 


1115823 
1145642 
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A Table of Artificial Sines, as 


4 Degrees. 


10 


| | Sine. 


8.84358 99894 
8.845399.99893 
8.84718 9.99892 
8.84897 [9.99891 
8.8507519-99891 
8.85252 9.99890 
8.8 5429 9.99889 
8.95605 9.99888 
8.85780 c. 9988 
8.85995 9.92886 
8.86128 fe 5.99885 5 
8.86301 0 99884 
8.86474 99883 
8.86645 [9.99882 
8 8.86817 c 9 99881 


8 86987 [9.99880 
8.87157 . 99880 


8.87 494 [9-99878 
88 87662 . .99877 8 
8.878 29 f 99876 
8.87995 9.99875 
8 88161 [9.99874 
8.88 326 9.99873 
8.88490 9.99872 
8.8865 4.99871 
8.888 170 99870 
8. 88980 o 99869 
8.89 1420. 99868 
8.89304 9.9986 
8. — 9.9986t 


"Sine. 


8 8732619 99879 


Tang. 


8.84464 
8.84645 


8.85006 


8. 8.85185/1 


8.85 363 
8.85540 
8.85717 
8.85893 


8618. 8.86069] 


8. 8.85243 
8.86417 
8.86591 
8.86763 
8.86935 


— 


11.15536 
1115355 
8.848261. 15174 


1114994 


11.148115 


1114637 
11.144660 


11.14283 
11 14107 
1r.13931 


11.13757 


11.136583 
1113409 
1.13237 
11. 13065 


8.87 106 
8.87277 


8.87447 
— — 


8.87953 
8.88120 
8.88287 
8 88453 
8. 8.88619 
8. 3.88783 
8 88948 


8.89274 


87785 


8.89111 


11.12894 
11.12723 


11.12553 
11.12384 
11.122135 
11.12047 
11.11880 
1111713 


1111547 


11.11382 


1111217 
11. 11052 
11. 10889 
11. 10726 
1110563 


$9437]11. 
866 $ 8959811 1.10402 


Tang. 


10.00106[11.1 5642 


10.00110[11.14925 


10.0011 


Secant. | 1 


10.00 1011.154061 
10.00108|11.15282]5 
10 00109]11.15103þ 


10.0011 

10.00111 
10.00112 
10.00113 
10.001 1411. 


10. 00115 
10.001116 
10.00117|I1 1352 
10,00118|[11.13355 
[1.13184 
10.00120[11.13013 
10.00121|11.12844 
10.00122|11.1267 
10 00122 
10.00123 
10.001 24 
10. oo 25 
10.00 126 


11.12339041 


11. 12005 39 


10. oor 28 I I 1401510136: 


10. 00129011. irg 35 
10.001 30ſI1. 11183 


10.00 13201 1. 10858032 


10. 0013301 . 10597031 


10. 0013401 1. 10536030 


— —ꝛꝑ̃—̃ H —ę—ę— 


v 
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1 0250008 


11.12172/40} 
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111183938 
10. 00127 1141157057 : 


34] 
10 00131]11. 1102033 | 


[ 433] 


"> 


Tangents, and Secants. 


i — Ber LIgn = 


i 


{Dan 3 
Sine. Secant. | 
308 8944 [9.09856 ö 1.76402 6.6014 [1.70536 30 
31/8.39625 9.998 5 11. 10240010. 0013511. 1037529 
326.897849.99864 11.10080[10.00136|[11.10216.28 
338 89943 [9-99863 11,09920[10.00137|11.10057 27 
348.90102 9.99862 1 1.09760 10.00138|11 99898 25 
8.90260 9.99861 1.09601 10.00139 11.097405 
8.90417 .99860 | 11.09443 10. 00140 1109583 24 
3718 90574 !9.99859 11.0928; [10.00141 11.09426 23 | 
8.90730 o. 998 58 11.091 28 fl 0.001421 1.09270 22 
398 90885 9.99857 8 11.08972 10 OO143111.09115)21 
98.910 99856 11.08815]10.00143|11.08960/20 
4118.91195 [9.99855 11.08660[t0.00145|1 1.08805: 
4288.913409. 998548 11. 08 505 10. 00146 11.0865 1018 
438.91 502 9.998538 11.0835 10.001471. 0849817 
4 8.91655 9 99852 $ 11.08197 1000148 11.08345 16 
( 4518.91807 9.99851 (1.08043 10.00149 11.08193 15 
408 91959 9.998508 11.07890 [10.001 51 [1 1.08041[14 
47 92110[9-99849 11.07738[10.00152[11.07890j13 
4318.92 261 [9.99347 (1 07586110.00153[11.07739 12 
8.92411 [9.99846 11.07435 10.00154|t1.07589j11 
508.92561 9-99845| [1.07285 [10.00155[11.07439 10 
$118.92710 9.99844 [1.07134 [10.00156[11.07290] 9 | 
5218.92859 [9 99843 11 06985 [10 00157[1t1.07141] 8 
5 318 .93007 0. 99842 11.068 35 10. 00158 f. 06993 7 
1548-93154 [9-99841 11.06687 [10.001 59[11.06846 6 
5518:93302 [9 99840 11.06538|10 00160[t1.06699] 5 
5858.934489. 998 39 11. 0639110. 0016111065521 4 
578.935949.99838 11. 0624410. 00162 [11.06406} 3 
58s. 93740 [9.99837 11. 06097 [10 001631 06260] 2 
898.9388 5 [9.99836 11.059511 0.00651. 05115] I 
59.940309 99834 11. 0880510. 01661 1. ogg 
818 Sine. Tang. decant.. .: 
— * 3 ·1 
8 Degrees. 


Ff 3 


_ 


4552445 


48.955909 99822 


30 28.981527 
| ' Sine. | 


A Table of Artificial - Sines, 
5 Degrees 


45 9490319 99830[8-.94773[12- 


| 318-95170[9- 99826 8.95344 
— 1968.85319.22824/8 25485 
170 $.9545019-99823 0 95627 


1218 95728 9.998218 95908 


115 8.96143 9.99817 8.96325 
; 10 155245 9.99816 8.96464 1 
178.9647 99815 8.96602 
$1818-965 5319-99814 [8.96739 
4.1918 9668919 9981 318.96877 
2018.968258. 3.99812 8.97013 
218 9696018.998101[8.97150| 


12318 97229 J 998088. 
124189730313 92807 8.97556 
12518-97495 [8.99806[8.97691 
268 9762918.998041[8.97825 
| 5 8.977628. 99803 8.97959 


5 29 8 98026 8.99801 8.98225 
8.99800[8.9835 


17 178588 10,60166 11 65 11 65970 


—. 03813 20.03181011.0 5146 


11. 1908.10. 0019801 1.0210 


11.05660j10.00167 11.582609 

11.055 1510. 00168 11. 05683078 
11.05 37 100.0166 11. 05530057 
11.8227 10 10.00170 11 11 05307 56 
1 11.0083 10. 00171 11 11.0525 Ty 
11.0 1 81112 544 


11 04373 0.001771 64550 50 
11 04233 10.00178]11. 4 


"TI .03953 10 0018011. 4133047 4 


11. 02579 10. 0019; 11.0277] 37] 
11 924441 10. 10.6019 3 11 02837 36} 


11. .02175/10.0019 1 02371134 
11.02041;10 OOIg7I11 0223133 


11.01775[10.001 


11.016420. 00201. 084130 
Tag 2 Secant. =| 
2 


— — 


& | 


<A | J 4 Degrees. 


— — — — — 


* —— 


Tas) 


n 


| Tangents, and Secants. 


-_ 


— 


5 Degrees. 2 


| 
Sine. Tang. Secant. 
— | — 1 — —— — — 
308.98 157 9.99800 8.98358 1.01642 10.002001 1. Tt.01943 55 
31/8.98288 [9.99798 8.98490 f. og õοννo. oo. 
328.9849 9.99797 8.98622 11.1378 [10.00203 11.01581/28 
44 98549 9.997968 98753 [11.01247 [10:00204|11.01451f27 
343 9867919 99795 8.98884 [1.01146[10,00205[11.01321/26 
13518.98808 [9:99794 8.9901 5| (1.00985 [1000207 71 01192025 
308. 98937 9 99792 8.99145 1. 0855 [10.00208[11.01063|24 
3718 99066 0 99791 8.99275 [11.0072510.00209]11.00934/23. 
388.9919 4 {9 997908 99405 [11.00596[10.00210[t1.00806[22 
398.99322 [9:99789(8.995 34 [11-00466|10 0021211 11.00678[21: 
4c 8.99450 -99787 [3.99662[11 11.00338 {10.00213 
4113859577 9.99786 8.99791 [1100209 {10.0021 4 
44 6.99 04 99785 [8.99919ſr 1.00031 j10.00215 
| 0.99954 j10.00217 
| 9.001 74j10.99926 10.001811. 
. 10.99699 — 
9 00427 [10.99573j10.00221 
| 9.00553 0.99447 [0.00222 
619-9977719.00679 [19.99321 [10.00223 
9.95776 [9-0080; [10.99195 [10.00224 lo. 
9775 900930 10. 99070 10.002250. 
9:01055 o 98945 [10.00227- 
| 9.01179 ho. 988210 00228 
9.01303 f10.98697 [10.00229 
a 29769 2.51427 10.985230 ro o0231 
9.01 99709 0.015 50 ho. 98450 10 00232 
01440 9 90767 01673 [10.98327110.00233 
579 015 99765 9.01796 0. 98 204 [10.00235 
dig. .9976419.01918|10.98082 j10.00236; 
Mg. 99763 (9.02040 [10.9796010.00237 
5009. 99761 [9.02162 10.9 783810 00239010 9 
Fine Tang. | © 
— 


[ 436 ] 


[A Table of Artificial Sines, 


K 


6 Degrees. ; 


149.02044 [9 99760 
219.0216319.99759 
3.022839 99757 
+] 224021299759 

519-025 20 
1 619-02639 
719-0275719- 
$19-02874 19. 
| .2]2-2299212-29749 
| 1019 03109 
{11190322619 99747 
1219-0334219-99745 
1319 0345819-99744 
1416035749 99743 


9.02283 
9.02404 
9.02525 
9.02646 
9 02766 
9.02885 
909 
903124 
9.93243 
9.03361 
9.03479 
903597 
9.03714 


1519-0369019-99741 


9.03832 
03949 


1619.03805 [9.99740 [9.04065 
1719-0392019 99738 9.04181 
189. 040340. 99737 9.04297 
— 2442222235441 
20 0.04263 0 9973409. 045 28 
21 9.043769. 99733. 04543 


229. 04490 9.997 31 


047578 


2319 04603 [9 9973009. o4873 
2419 9471519 9972919-04987 
2519-04828 [9.99727 [9.05101 
269. 04940 0.997269. 05214 
27 19-0505219-99724[9 05328 


289.05 1649. 99723 0.05441 
99721 9.05554 


291905275 


Tang. 


9.02162 10.97838 10.00239 10.98077 


10 97717 
10.97 596 
10.97475 
1097355 
10.97235 
10.97115; 
10.96995 
10.96876 


10.96639 
10.965 21 
10.96403 
10.96 286 
10.96168 
10.9605 2 
10.95935 
10.95819 
10.95703 
19:95587 
10.96472 


10.96758 


m 4 


Secant. |. 


10,00240 10 97957 
10.024110. 97837 
10. 00243 10.977 18 


10. 00244 10. 97598 56 


10.00245 10.97 480 
10 00247 10 97361 
10 00248 10.97243 
10. 00249110. 97126 
2 
10.025210. 96891 
10.0025 3010. 96774 
10.0025 510. 96658 


10. 002 5610. 96542 
10.00258}10 96426 


— — 


10. 00259010. 963 10 


10.002 
10.0026 


10.96195 
10. 96080 


13 


10. 00263010. 9596642 


10.000265 


10.95852041 


10.0026 10.9573 8440 


10 95357 
10.95 127 


10. 94786 


30.053859 99 0g. o5666 


Sine. 


1094334 


10,0027 


10.0027 


10.00277 


10.95397 


10.95013/10.60272[10.95285136 
10.94899 10.00273[10.95172[35 


10.95060 


10 94837 


10.00267110.95624|39 
10.95242,10.0026gſt0.95511 


37 


34 


10 94672,10.00276[10.94948[33 | 
1.94559 
1094447 


2 


10. 00279010. 94725031 


10.0028 


10 94614 


30 


__ 


8 


3 Degrees. 


- 4 
Er rp rr ern —ͤĩ— —— —- —— yn ——_—_—_—_ 


— — 


[437] 


Tangents, and Secants. 


6 Degrees. . | 
; Tang | Secant. 
399.05386|9.99720 10.94334| 10. 002800 10.946 14 30 
. 9.997 199. 10.942220 10. 00282 109450349 
9.05607 9.997 1709. 10 9411c| 10. 00283 10.943937 
999716 10.939980 10.00284] 10:94284'27 
|9:99714 10.93887] 10.00286110.94173126' 
9.997139. 10.937761 10.0028 7 10. 94063 25 
9.99711 10 93665 10. 00289 1—.93 95424 | 
9.997101 9. 10. 93555 10.00290 10.938453 , 
9-99708 10.93444] 10.00292|10.93736,22. 
22979712 10.93335| 10.00293]10 93028j2r 1 
9.99705} 9. 10.93225| 10. 0029510 93519,20 
9.997049. 109311510 00296 18934119 
9.99702] 9. 10 . 10.933048 
9.99701 10.92897] 10 00299 10.931967 
9-99699 907211] eee eee 
9 995989. 10. 92680 0. 00302 10.9298211 | 
9.996969. 10 92572] 10. 0304 10.9287611 
9.99695 10. 92464 10. 0305 10. 9276913 
999693 10. 9235710. oo 307 10.926632 
9 99692] 9.077511 10.92245] 10.00308 e 
9.99895 | 10.92142] 10.00310|10.92452!10 
9.99689 10 92036 10. oo 11010 92347] 9 
9.996879. 10.91929] 10,0031 5.933342 8 
9 996869. 10.918231 10. o03 1441092137 7 
9. 996849 o 10.91717] 10 00316 10.92032] 6 
9.99583 10.916110 10.003 1710.919280 5 
9.99681 10.9150 ff 10. 003 19010 9182 4 
9.9968 10. 91400 10 00320] 10.91 720] 3 
9 9967 10. 91295 10. 00322 10.916717 2 


10.9 1190 
10.9 1086 
Tang 


51 
4 


10.003231 10.9151 
10.0032 10 91411 


Secant. 


1 438 
— er ee p _ 

5 A Table of Artificial Sines, 
Fo” 7 Degrees. ne 


1 Tang. | 


10910 10. 00325 
10 9098 10 10. 222 
1090877 10. 00328 
1090773010. 00330 
10290670 10.00331}10.9 
16:90566] 10. 90333 10.9 
10.904630 10 00334 
10 90360 10.003 36|[ 
10,90258 
109015 
1090053 


968974 
419 99019 
999123 
99227 
55929320 
719 99434 
49-995 37 
9.09640 
909749 
9:09845[19.9 
19-09947 


10,9130 59 
(1291205 58 


10 {Pe 57- 


| 119.0809219. 


10. 906 
10 90595 

1299494 
10.90394 


10.00341 


E 9-16 10990 
2519. 9.11087 
2619.111849 
2719.111281 
1289.113779 
291 9-114 74 
30 2—. 22 


12225521054. 


9. 102059. 
9.103049. 
9.10493 


819 10049 
910150 
9.10252 


e [19:8964; 
910555 


9.11155 


911551 


9.11 747 
9.142845 


9243 


9.99629 
9 99627 
Sine. 


9.10454 


819. 10656 no. 89344 
9. 10750 

9.10356] 
9.10955 
9 11056 


$19.11254 


911353 
9.11452] 


9.11649 


10 89951 
10. 89850 
10.9748 
3110. 89647 


10. 89445 


10. 89244 
10 89144 
10. 89044 
10. 88944 
10.8884 


1 0.8874 
122 0188047 


10. 10.88548 


10188351 
10:88253 
1088155 


109546 


10. 88440 


12 2857] 


10.00342 


10.0344 
10. 00345 


10. 00347 


10 90349 
10. 00350 


10.0035 2 


10.0035 3 


to. 0355 
10.0035 7 
10. 00358 


1000360 


10. 00362 


10. 0363 10. 


10.0036; 
10.00367 
10.0036 


10 00370] 10 88623032 
10. 0372 10.88 526031 


10.00373 193343 


= 88913 


10.902 
10.901 — 


10. 89994 


10. 10.89894 
10.897950 
10. 89696 


10.894994 
10.89 8940140 
10. 89303 


10. 90094 


10 5 5 | 


10.88719 


82 — 


33 


300 


4 oe tas 


7%. ow a a 8 


>..SS --«. 


ates ## © 1 


5.175769.99575 9.11943] 10. 88057 10. 00373 / 10. 
3109.1 16669. 996259. 12040] 10. 87960 10. 00375 
3209. 117619.99624/9. 121380 10 87862] 10. 00377 
| 3319-11857]9-99622[9.12235]| 10. 
| 34/9! 1952 2:9962919 12332] 10-87668| 10.0038: 
3519-1204719-9961919.12428}] 10.87572| 10.00382 
| 3619-1214219.99617]9-12325] 10 87475] 10.00383 
3719-12236]9.99615[ 9.12620] 10.87 379] 10.0038; 
5839-12331 9.9961 319.127 17] 10.87283] 10.0038 
[2992242512991 219. 12813110 $7197) 10.9038810 87575/21 
[+019-72519/9.9967 9. 12909 10 $7091] 10. 00390 10.8748] 
1419.712612 59960091 10.$6996] 10 00392 8 
4209.127069. 996099. 13099 10. 86901 10. 00393010. 87295 
4309127999. 996059. 13194 10. 86806 10 0039510. 87201 
14419-1289319-9969319-13289 10.86711110 0 10 00397110 10 87108 
{4519-12985 | 5.13384 10.86616| 10.00399| 10 8707 Sl 
4619.1 3078 10 $6522] 10.00400| 10.86922]14] 
479.1317109. ro. 86427 10.00402 10. 86870 1 
4819.1 3263 10.863330 10. 0040410 36737 21 
491213355[2 99595[2-.3761110.86240! Lee 0e 
509.1344709 10. 86146 10.0040 10. 86553 
{$i19-13539| to 86052] 10.00409[10.8 51 
| 6219-13030} 10. 85959] 10.0041 i160. 86370 
$3]9-13722 to.85806| 10,00412]10. 
$9 2:13913 4227110-85773) 19 00414110. 
| 5519-13904 158 9: 14320] 10. 85680 10.004 16} 10. 
15519-13994] 10.80 8810 00418110. 8 
5719-14085 10. 5596 10.004 19f 10. 
$8] 9.14175 10.85 403] 10.00421 
5919.14 10. 85 312 10.004231 10.8573 
6019-14356, 2 24289 10.85220110.00425110-85645]. © 
| Tang 
5 82 Degrees. 


[ 


440 


A Table of Artificial Sines, 


0.9. 14356 
9.14445 
2914535 
9.1462 
2 
9.14803 
9.14892 
| 719-14930 
89. 15069 


915944 
19]9.16030 


9.16116 


9.1628 
9.1637 


9 


9.16545 
9.16631 


2719.16716 


28] 9.16801 
2919.1688 
309.1697 


59619-99550] 9-16046 


9.162030 99537] 9 1666 
6289[9-995 359.1675 3] 10.83247: 


2 


|; 


9 9957519-14780 
9.995749 14872 
9.995720 9.14963 
9.99570 9.15054 


8 Degrees. 


2228884008888 


9.995669 15236 
9.9956509.15327 
9.99563[9-15417 
9.9956109,15508 


2228222825 
[9-99557[9-15689] 10.54312 


9-9955619 15778 
9.995549 15867 
9-99552|9-15957 


9 99548[9-16135 
9.99546| 9.16224 
9-995+5|9-10312 


10.84492 


10.84402| 


10.84223 
10.84133 


10.84044. 
10.83954 


10.8386 
10.8377 


9:99543| 9-16401 
9:99541|9-16485 
9-995 3919-16577 


* 


9.9953 309.1685 
9:9953219 10928 


9 9952019-1745 
ine. 


10.83423 
10.83335 


10.8315 


5 
825 


10.835 11 


10.004.30 


10 00435 
10.0043 
10.00439 
10,00441 


10.00443 


| 19-00445 
10. 00446 


10. 00448 
10.00450 


10.00461 
10.00463 


1 
10. 00454 10.8423 
10.836881 0.00455 10.841 
10.0457 10.8405) 
1000459 10.83970 


10.85020 


10 84931 
10.84843 


10.84755 


10-84579,48 
10.84493 47 


10040460 | - 


10.843745 


0144 


4343 


i 


'34 


31 


10.00480| 1.83030 30 


. 
— — — 


— 


— 


_ * 


— 


* _ 


—_ 


351 


* 


—_—_ ͤ lt. 4 
. 
. 


81 Degrees. 


ed ade — 


„„ 


9-1697019-99526 
9.1705519-9951 
9.1713919-995r7 
9.17223; 
917307 
9.17391 
9-17474 
9.17558 
9.17041 


32] 
33] 


9.99505 
9-9950 


9.99480 


9.99478 


3999470 


9.99406 


5919-19353 
6019. 1943319 99492 
S | =" » ++ Sine. 


319-99473| 


9.1745 


9.995 19.178800 10.82 120 
9.995099. 179660 10 82035 
9995079. 1805 110 81949 


9.1813 
9.18221 


9.19146 10.8085 4 
9.19229|10 80771 
9.19312 10.80688 
61 9.19395] 10.80605 


9 19476 
9.19501 
9.19643 


9319-99468 9.19725 


9.19807 


9.99464] 9.19889 


9:1997 


* * 8 0 


| 10,81104 


10.8237 
10.82292 
10.822 


10.81864 


1081779] 


10.81694 
10. 81609 
10.891525 
0.81440 
10. 81356 
1081272 


10.81188 


10.81021 


10. 80522 


76.5430 
10. 80357 


to. 80111 


10 8027 5 
10 80193 


Secant. 


— 


10. 00480 
10. 00482 


10. oo489 
10.00491 
10. 00493 
10,00495 
10.00497 
1000499 
1000501 
10.00503 
10.00505 
10.00507 


10.0050 


| 


1000512 


10/0033 


10,005 34 


10,00484]10.82861 
10,00485[10.82777 
e 
5090 2 
10.825 26024 
10.824421 23 


10.8303 
10.82945 


10.82 


10.82193 
10.82111 
10.8202 
10.8194 
10.81863 


r0,005 32] 


10. 81780 


10. 005 10 10.8169 


10.816717 


10.005 1410.811535 
D 
10.085 18|10.81372 
10.00520| 10. 8 1291 
10,00522; to. 8 1210 
4410.811291 


10. 


to. oo 36 


* 
Tang. 


10.0038 


. 


2 


10.805657 


Secant. 


81 Degrees. 


„ 


8 
„ 


22 
21 
20 
19 
18 
17 
16 
In 
1 


"3 


4 000. 


N 


» — — 


Min. — bail 


bm 


2 


J. 


_ 


E 


To) 


-- 


| = 9594579 
13 1951319-99460| 
24557 9.99459 98 
251 7 93585. 5210 % 797 


| 5 9. $1986 9. Ns 2 5 7962 


9.994489. 2054010. 
9.9 446 9.20021 
14519-99444] 9: 207 20201 10.792 
319-9944: 9.20782110.7 
9.994409. 20862010. 
49.994389 20942 
| 135 2045819.99436) 9.21022 

8 9:29535 9 994341 9421102 
1795.206753 9.99432 9 21192 

1619.20691]9.9943 9.2126 
9.207689 99427921341 
2 2004 9. 9942 9-2142 


9991 9. 9442119. 21578 10. 2 
9.994199 216570. 7834 
19-9941719.21736[10.782 

25 99415 2 1410. * 


£ b _— 


9-216 I 
i 5 


9 99450 9. 2045910. 79540 


940. 0055 


10. 80328 57 
10.802 H. 
10. 10.801705 | 


10.80091 54 
10. 8001253 


10.799335 2 


0 —. 9 . 
10. 79777 50 


10.591542 
10. GE 7907 41 


10 00579 | 
10,00581 10.78 


10.0058; 10.7877 037 
5871 10:78695132] 
10 55 15 
10. I 10:7 
0059 8 0 5 5 


Þq 


443 ] 


r W 


* Tapgents,. 2nd Secantz. 


22829 
9622747] 


10.7709 


10.00 


| 10.00602 ae 29 
10,00604:10.7 $088] 2 

10,00606{10.7801 
10,00608[10.7793t 


10.00616 0.77861 
10.0061 30. 77789 
10.006 1510. 7771 
10.7023 10,00617110:57635 

L E 
10.00621[10:77491 
10000626 10 7741 
100062410. 17343 
ro. 0628 10.7726 
10 182295 95 
10.060632 10. 10.77123 2 
10,0063 10. 7704 


- 


K 


271 
— 

25 
24 
23 
22 


0 29e 


id. . 


N 


a 
> 
. 


i Hoang 
A Table of Artificial 


Sines, 


10.759619 
10 75890058 
210.7581957 
10. 00574 10 75747 6 

10 00676] 10. 75676 
(6.90681 10.75605 


| 9-99335 

24039, 9-99333 
2[9.24110| 9.99331 
31924181] 9.99328 
9-24253] 9.99326 
 $19-24324;, 9 99324| 9-25 
609.2439509 9932219-25073110.74927 
719 24466| 9.99320] 9-25 146[10.74854 
$19-24536 10,747811 
2234097 
: 10.9.24678 

p 11,9-24748 7 
12924818 
13 9.24888 
149-24958 
15:9-25028 
169.25098 
179.25168 
18 9.25237 
19 925307 
20 9.25370 


55 
54] 


10.0068 10 10.755 34 
10.006831 10.5464 
10. 8510 75393 
10. 00687 10. 7532350 
9.254370. 2456310. 00690 10. 75252 
9.99308 9.25 5 1010. 74490 10. 00692 10,5182 
9.993069. 2558210. 744180 10.006941. 75112 
9.9230. 925657 10.74345 than os 5 
10.00699/ 10.74972 
10,00701|10.74902 
10 00703'10:74832143 
10.00706, 10.7476 3142 
10.00708| 10.74693|41 | 
10 00710] 10.74624 


53 
52 
l 


| 


> 
e — I 


—_—— = 


_— 


QI 


9.99299 9-25799119-74201 
9 99297] 9-25871110,74129 


1 


| 


21/9.25445 
22 
23 
24 
25 
126 


9 25583 


9.25721 
7.9 23858 


/ | 29925995 


9.255149. 
—— 2.25 
9.257999. 
2819-25927 . 


a . 
* — * 
* . 


—.—. — 


42 10.0013 


80 10. 00724 


4510. 00729 
410. 00731 


o 00715 
10.007 17 


10. 00722 


10.00726 


10:00733 


10.74555 
10.74486 
10.74417 


10.7427 
10.74210 
10.74142 
10.74073 
10.74005 
10-73997 
Secant. 


1 


— 


1 


— 


4 


| -[ 41. © 5 
Tangents, and Secants. We 


; 
10 Degrees, _ mM 4 
| 
| 


| Tang. | Secant. 


ATED 2 
9.25063. 75575 9.2577 76 73203 10-007331/10: 73997 30 
9.99264 9.26867 10.731330 10.007 36010. 738 29 
9.99262] 9.26934 10 73063 10. 00738010. 738010 28 
9.99260 9. 2700 10. 7299210. 0074 10.787533 27 4-8 
34] 9-26335]9-99257]9 27078 19.729221 19.00743119:7 3665] 26 þ "i 
9-9925519-27148|10.7285 2110.00745 10.73597] 25 
9.99253 9.272180 10.7278 210.0074810. 735 30| 24 
9.99250 9.272880 10.727120 10. 007 5010.734020 23 
9:99248]9-27357 10.72043 10.007 5210. 73395 22 
67219-9224519:27427 10.72573|10:99755[19:73328) 21 | 
9+9924 3] 9- * 1072504 10.07 57 10.73261 20 
9.992419. 275660 10.72434 eee e, 19 
; 


22 — 


9.992380 9.2763 510. 72365 10.006210. 73127018 
9.992360 9. 2770410. 7229610. 00764, 10.73060 7 
9-99234 9-27773] 10-72227 Io. a 7299301 


4 9.2687 
439-2694 


va — — —ä— „* 
- 


45 9.27074 9.9923 19.278421 10. 10.2178 10.007690 10. 72927 
019.2714019-99229 9.27911 10.72089] 10. 007710 10. 72860 
9. 9922009. 27980 10. 72020. 10. 077 10 72794 
49.272730 992241 9- ou e 

- [4919-273399-9922119- 28 8117110 1021883 10. 10.0079 10. 10.726061 


— —— 


15 

14 

13 

12 

11 

5 9.274059. 992199. 9.28180 10.7 1814 10. 10.00781 10 72595] 10 
5119. 2747 19.992179 28254 10.71746|10.00783|10.72529] gf 

 15219.2758719.992141 9. 28329 10.71678| 10.00786}10.72463| 8 

$319.27602[9.99212] 9. 20391 10. 7 1609 10.007 88 1072398 7 

9-2766819-99 9920919 2 ) 28459 10.71 541 10.00791]10.72332 6 

5 

4 

3 

— 

1 

0 


— — 
— — — ——½? 


155 9.27739. 99207 9.2852 10. 7147310. 00793 10.2266 
509 2779909. 99204 9.28 595 10.7 1405 10.00790] 10. 72201 
5709.278649. 99202 9.28662 10.71338, 10 00798] 10.221360 
589.2793009 99200 9.287 30010 71270 10. oo8o 10.7207 
5909.279959. 99 1979.287980 10.7 1202 10.00803] 10. 72005 
2919-2806019 99195] 9 28865110.711 35) 10.0080g110.71949] © 
"Sine. 1 Tang. | 1..Secant. |, 


4 5 79 Degrees... . ra OY 


G g 


0446] 


* 
— . — EIIED. £7" 


— — 
* 


"A Table of Artificial Sin 


* 
* 
I 4 
yY 
— 
* - 


= 


© 9.99195 


— — —— 


Secant. 1 
{ 


865] (6:71 135 10.00805 10:7 1940 bo 


119.28125 
. | 2[9.28igoſg.991 
139.2825 49 99187 
2222 


9.99180 
9.99177 


13 


* 
, ” 
ore W —— — EY I CE «ii. 


1619.29087]9-99155 
1719.29150[9.99152 
1$19.2921419.99150 
19]9-29277]9 99147 
2019-2934019-99145, 
21 19. 294031 9-99142 
2219-294661 9-99 40 
2319-2952919 99137 
(24]2:29591]9 99335 
1*519-2955419-991 32 
2619. 
2719-2977919-991 27 
2819-2984119.991 24 


3012-2999919-991 19 


4 Sine. 


\ 


9 9919219; 


9.9918519.29134 
999182929201 


650929668 


1349-288901 9.9910 
1419289091999 69] 9-29 
1519-2902419-9915719- 


2919-29903 399g 


4] 19 71062 10.008680 
10.7 100010.0081 10.71810[;8} 
10.70933 10.0081 $10.7 174657 
10. 20856 10. 0081 fo. 21681056 


| 10.71616 55 


9. 2900 
9.29067 


10.70799j10-0081 8 
10.70732j10 00820110 71552154 
$6.78905 09 00823110.71488|c2| 
10.70598 10.008210. 71423052 
9.29458010.205 3219. 828J19.2359ʃ851 
9-295 35/10.70465|10.00830[10:71295|5 
9.29001| 10.,70399|10.00833110.71231149 
0.70332 10.0083 510.7116748 
10.50266|10.00838]t0.71 1044+ 
10.70200[10.00840j10. 146 
10.7013 4416.00843110,7097614 5 
70088 to. oo8 4510.7 
10.785043 
10. oo 50010. 70786042 


9.29268 
929335 
929402 


9. 30064 10. 69936 
9.39130 1e. 5947: 
9.30195 10.6980 5 
9.39261] 10.69739 
9-39326, 0.69674 
9.30391 10. 69609 
394228 2245 
9.3052 2010 69478 
9.305870. 69413 
9 30652010 69348 
9.30717 10. 99283 
23078210. 69218 
9.3084619.691 54 
Tang. | 


10.00855 10. 7060 15 
10. oo858 10. 0597 
10.008 


10.0087 1110.70284134 
10.00873 10.70221133 
10.00876 10 701 50032 
10.0087$ 10.70097131 
10.00881 10.7003 


| 


%. 


— 


78 Degrees. 


. * 


. a a — - * 


— 


r «ps 


| 39 9-39330| 9-9910419-31233 
| 9-9910119-31297110.68703| 10.00899 10.69602]23 | 
3849.304599 99099 9.313010 10.8639 r0.00901| 10.695 41 


—— ͤ K 
* 


Taangents, and Secants. 


11 Degrees. 


* . 


| Secant. | 


555570 10.0081 10.7003 j 
10.9089 10.00883] 10 6997 
10 69025 10. 0088610. 69611 


10.68832| 10.0089 10.69725 


359.302759.99 1069.3 1169 
| 10 68767] r0.00896| 10.69664 


J- 395211 9-99096[9-31425}10 68575] 10.00904[10 6947 


— — — ͤ * —j—̃— 


10. 68067 10. 092 5 10. 68992 
10. 58004 10.0928 10 68932 
059] 10.679 41[10.00930| 10.6887 1 


10 67815] 10,00936[10.68751 
68 


9-99959}9 32311 10.00941]10.6863c 
1439 9:9995719:32373] 10:67627þ10 009 
9.9905 4[9-32430|[ 10.675t64| 10,009461 10.0851 

9.9905 119-32 498] 10.67502]10.00949]10.68451 
1 9.99049] 9-32561|10.67439] 10 00952] 10.68391 
9 99046[9.32023) | 
5919-31728] 9-990431 9 32685 


9.31788|9.9904"[9-327471 10.67253] 10 eee 10.6821; 
© © # 0p Sine Tang. | 
ag : 
: | 78 Degrees. 


10.67878 10.00933 10.6881 7 


25 
24 


9 99080 9.31800 10.68194] 10.00920 10 69173 15 
9.99078 09.3 187010 68 1300 10.00922] 10.6905 3 IU 
13 


12 
11 
. 


10 
2 


i 


L446 J 


A Table of Artificial Sines, 58 


8 Degrees. | 


* 


| uy 


— — — 
ass 


2 


0 | 


3178809 99046 


999032 


119.3243719 99011 
324959. 9900 


15 9.326709. 99000 
1609.327281 9.98997 
179. 327869.98994 


2519-33248] 998972 
9.98909 
2719-33302] 9.98967 
| 2819-33420] 9.98964 


13219-33534] 9.98958 


Sine. 


Tang. 


9 32747-67253 
To 67191010 00962 10 68153 
10.67 129010. 00965 10.68093 
10.6706) 10. 00968 10. 68034 
10. 00970 10.67974 


10.6699 75.6097 3 10.5795 
10.6688 1. 00976 10 67857 


9.3281 
9.32872 
9 32933 
9:32995 
933057 
9·33119 
9 33180 
9 33242 


10.6700 


o| 233303] 


9:33305|10.66635 
9.33426 10.66574|10 0098910. 67563 
9 33487] 10.6651 3010. 0099210. 67505 


— 


Secant. 


10.668 20010. 00978 10.67798 


10.66758|10.00981110.07739 
10.00984110.67681 


9.33548 10.6645 210 00995110.607447 


9-3379 


9-3397 


9-3403 


9.33609! 10.65391 
9 33670 10.663 300 10.010 


9.3373 1010.66 
10.662081 


9.338530 10.656147 | 
9-3391 3] 10.66087f10.01011110.67098[41 | 
10.66026 10.0101 

10 65966 10.01017 


10.00998|10. 67388 


9.34095 10.65905'10.01020 


9.34336 
934395 
9.34475 
9.345 16 


2 3476 


10.655544 
10. 65484 


1.65425 10. 01042010 66466 


Tang. 


89.341551 10.65 845 10.01022 
519-34216|10.65785j10.01025 
10.6572410.01028|10. 

10,65664 10.0103111c. 
10.65604 10 01034 


10.01036 
10.0103 


r0.67156 


77 Degrees. 


A, 


"0 


296. 52M 


KERN [aw]. 
1 ＋ angents, and — 


6] 10. 87025 10. 01042 Onan 30 
5110,65 365 10.01045 
10 65305 to. 01048 
10.65 246] lo. oo 
10. 10.65186 10.01053 


3519-33813 9:9894119-34874] 10:65127] 1001056 
J36,9.3387 49.9894 19.349330 10 65067] 10.01059Þ10-66126]24 
379-3393 109.9893 809.3499210. 22 2 8 a 6 
a 9.35051 10.649490 10. 01064 10. 
4043 $ 99103-3506 10. 64885 10 © 
409 34109] 9-98930 9517018 0. 64530 10.0107 0 
1409.345609. 9279.352290. 6477 U 10.01073 
| 42] 9.34212 9.98924 9.352880 10 64712] 10.01 076| 
4319 3426809.9892 109.3534 10.6465 4 10 0107910. 6573 2ʃ· 
| 9:3; 35495110 10 64595 10 01081 
— 
93546418. 10.647 36 r0.01084 
| 9-35523 10.64478 10.01087 
9 558050 10.644 19 10.0109 
9. 3594 0 
[9-35698[10 64302 lo. ol 096] 10:6: 
109.3575710. 64243 10.0109 
9.358150 10.647185 10.0110 
9.35873] 10:64127[10.0110 
9.3593 1 0.64069 19.01107 
8909.359289 10.640110 10 011 
9.36047] 10.6395 30 1.01113 
9.36105 10:63895| 10.0111 
9.36163] 10.63837| 100171 
9.36221 EH 10.0112: 


th. 


9.36279] 10.637210 10.0112 
219. 9.36336 10.6366 
| wo | Tang. 


O = tv/93 þÞ wn mug 


* ” 


77 Degrees. 


Gg 2 


A Table of Arc Snes, 
; 13 Degrees. eh 5 85 
Tang Secant. , 
9-36336 10.03664|10.0r128|10.64791 
9-30394|10.63606|10.01131] 10.647375 
9.30452[10.63548|10.01133] 10 64682158 | 
9-36509/10 63491] 10.01 136|10.64627]57] 
9:30500110.63434| 1001139110 64573/56| 


to. oi 1421 10 645 19 
10.0114 10.664464 547 
10.01 148 10.644 10053 
10.0115 1010.643586 1 


7521998343 9-3590 
80619-98840] 9.3596 


10.01 169] 10.64032 
10.01172 10.63979 
19.62750 10.01175 10.63925 
17 9.36129|9-98822]9.37306 10.625694 t0.01198 10.638713 
8 18 9.361824 9.988 199.3736 3010. 62637 10.011811 10.638 1842 

 [199:352399:948199 37419110 62581) 10.01184510.63764 
209 36289 9.988 139.3747610. 62524 10.01 187 10.63711140| 
219.3634209. 988 1009 37532010. 62468 10. 01 190 10. 53658039 
229. 363959.988 079.3758810. 624120 10 011930. 6360538 
10.01 196 ˖0.63552ʃ37 
| 10.01 199] 10.63498[36 


— — — — — —— 


10.01 202110. 6344535 
10.012056 10.63393ʃ34 
10.01 208 10.63 340033 
to 01211[10.632871[32 
10.01214/10.63234031 


N 191217 10.63 182030 
ang. i 1 Secant. : 


[451] 


Tangents, and Secants. 


9.3713319-9876519. 
9371889 98762 


13 Degrees. 


9.98759 


10 61137 
10.661082 
10.6028 


10.011278 
10 01281 
1001285 
to 01288 
10 01291 


1001297 


10.012721 
pts | 


108.0129470 ö 


10.0130 


9.986941 9.3962 
9.39677 


10.6032 


10 o 300 


5 ; $4 


10.01232/10-62919]25 
10.,01235}10.62867 
10,01238}10 62815|23 
10.01241|10.62763] 22 


7 | 


— 0 . •d ˙wÄÄ — 1 
1 


—ͤ—ñ—I .w—— 


1 
i 
j 
l 


4. * 


— rt rn 


1 452 1 


— —— — 


13.3902 


142892302 


75 9. 39121 


209. 9.39369 


121 9. 39418 


"I 


22 9.39467 
239 39517 
24 939566 


25 9.39015 


4. 26 9.39664 
+1279 39713 
1828 9.397629. 
29 9.39811 
399 9398609985 59419:41 26 


Sine. r 


9.98687 
9.98684 


119.98668 
| 9.98662 


| 9.98639] 9.40212[10.59788] 
9.98656] 9.40266|10.59734 


19 3917019. 


| 19 9-36 39319 1919-94 63c 


14 Degrees. 


ae... 4 us 


A Table of Artificial Sines, 


e 


-| Tang. 


9958690 


9.98681 


9.98078 


9.98675] 
9.98671 


9.98665 


9.9865 


9. 98627 


993597 


6309 40689 
9.40742 


7 
9.39731 
9.39785 
9.39838 
9.39892 


to. 0.50323 
0.60269 
10.6021 5 
10. 60162 


10. 60 105 


9.39946. 0. 0055 
9-39999]1 0.60001 
9-40052110.59948 


9.40106[10.59894 


9-49159110.59841 


9.49319]10.59681 


9.4037 
9:40425 
9 40478 


9.40531 
9.40584 


10.59628 
10.59575 


10.59522 
19-594 


9.40636 


940795 


940847 


10,59416 
10.5936 

10. 10.9311 
10. 10.590258 
[0.59206 


10.59153 
10. 49100 


10 0.58996 


9.41214110.58786] 1 


9.41 26610.5873 


'Tang. 


| 
I Secant. 


10.01 310 IT 


10.01313 
10.0131 
10.0131 
10.01322 


10.01325|10.6 
10.0132 
10.01332 


10.013381 10.612295 2 
10.01 33810. 1.61179 4 
10. 10.01341 10. 10.61129 50 


10. 01345 10.61079ʃ49 
10.01 348] 106102948 


8 —_ 


10.61582 
10.671531 
10,614.81 


10.01 351} 10.6097 


10.01354 16.609 


947 
10. DT 
10. 608 z0[44 


1001364 10:60780[43 


10.01357 
10.01361 


10.01367 
10.01370 


10. 60731 


410:60681 


10, 885385 


10. 58943 10.013931 10. 60336034 
; 19:58891] 10:01396}10.60287 
19-41162110.58839 


to. pe 


29 


” 
4 | 
Tt 
1061430 6 


— 


3 Degrees. 85 


12 14 er, 3 


| £29 40538 8.9. 41990 

135 4058619.9 9.98345 4 42042 1057970 

469.406 349.98 547 

| 4764 40682] 9.985381 9.42144] 
48,9 407 309.9853909 4219; 1.57805 

4999-49778] 9.98531] 9.42246] 10-37754] 


RE 9.40873] 9.98525|9-42348| 10.57652] 
535.409689.565 189.448,70. 5755 
549-4191619.98515[ 9.42501] 19:57499 
579.4663 9 98511] 9.42552] t0.57448 
4 559: 411119 98508[9.42603] 10.5739 
| 22 4115809.98 505 9:42653 10.5734 
; 15 90 412059. 98501 9 42704 10.572 
a 9.9849 89.427551 10.572456 


* Sine. 


409219 9852119. 42399] ro 57601 DJ . 


10. 7489 10.5 8937 


TY 40104 | 10. or F 10.01422 01422 10.59 59807 25 
369. 40152 10.584230 19:01426 to. S984 
37 379-4020! 10.58371]10:01429] 10.59800]23 
13 389 40249] 9. 10.583 1910.014324 1059751022 
329.4029795 173: 1058267 10 01433 10.59703lK1 
409. 40346 | 10.58216|10 0143 10-5 
N po 9.40394|9:9855819.41836] 10 .58164[10.01442] 10.5 
14219: 40442[9.98555|9-41887] 10 58113 10.0144] 10.5955 
4319-4049019. | i0,58061] 10.01449] 10.595 re 


$2093] 19:57907 10.01459] 10:59366114. 


mp y Ro 


156 5 408251 9. 9.98528] 9 42297] 10.57703f os 01472]10. ITT 100 


10.01475]10.59127 


10. 01492 


10. 01496 


10. 01499 
10.01 50 10.5874 


— . 298922... — 10.582000 


4 
8 


[ , 
— 14 
i | 
U 


[4941 


"Pe _ 8 n 


A "Table of Artificial Sines, 


Eo =? 


1 5 Degrees. 


53519-98 98 477 
9.98474 


18619-93429, 


42 [9 776390.58307 
309425909 98391 — 


| Sine. 


5998467 
9.98464) 


G 5 298454 


9. 98471 


9.98460 
9-9845” 


9.98450 
9 98447 


g- 95443 


9.98433 


9.98426 


9.98409 
9.98405 


9.98 402 
9.98398 


809 42906 


9. 984409 
9. 98436 


943855 10.5 
9-43 90510. 56095 
69.439054 

9. 44904[10.5599 


— 
"ey - - „„. al. 


9 42856 


9 42957 
943007 


9-42305 


9.43057 
9-43108| 1 
9-431 


9443355 
9 43498 
9•13458 


9-4 3508 508 


9 43208 10. $0792] 8 


9:43253110.56742] 19.9, 
9-43308j 19.56092 


9.43558 
007 


943756 
9 43806 


9.44953 
9.44102] 
944405] 
9.4420b 


9 43 1 


9.44259 


944299 


| 


10.57195 
10 57144 
10.57094 


10.57043] 


to. = 


10 36842 o. 


10.566420 
10.5659 2 
1050548 
10.56 


10.55947 
10 5584 


10.01 836 3 16 10.882785 
10. 58232 50 
10. 58185049 


10.0540 


10.01 543 
10,0547 
10,01 550 


10 01557 
10.0150 


10. o 564 10.57907, 
10 57861 42 
10-57814/41 
10.57768[40 
10-57722139]. 
10 57676138 
10.57630[37 


10.01567, 
10-01571 
10.01574 
10.01578 
10.01581 


* 
——_ 


0 10.58700'60 


8.53655 5 


10. — 81255 
10 5832505 


1058139 


10. 5809247 
2| 10.01553 8049 


10.57999 
0.57953 


8600158. 
10. 58559 57 


2 


_ 
* 


10.0158 
1.01588 38 


3 10.575193 5 
10, 55898 10.01 595 10. 57493034 | 


10.57447|3 
10,01602| 10.57401132 


10. 01605 10. 57356 
10.9109 —. 82310 30 


10,0159 


12884025 


Jecant. 


31 


1 


13 942872 


1 


ö 


1 


[4719-43457] 9- 


fam? 


— — 


Tangens and Secants. 


15 Degrees 


5 | Sine. 


399 42690 
42735] 
320 42781 
33 9.4282 


9-98391 
9 98388 


9.98381 
9-98377 
42917 


351s 
9-429021[9-98370 


9-98 384 


9.98374 


— . 


2 I 
9.43008|9 98366 
306 43055 


399-43998f9-98359: 


429.4323309 93349 


439 4327809 — 345 


4419-43323 993 342 


4519-43368 9.98338 
4619-43412|9-98335 
99331 
4819 43502] 9-98327 
4919-43546] 9-983 24 
509.4359197 998320 
510943635 9.98317 
5 9.4368 
5319-43724 
6 9437691 9-9 
519-4331 3 | 
50 9.43857 
5719 43901[9. 
5819-43946, 9- 


{ 5919-43990, 9-98e88 


60, -44034 2 9-98284 
"Sine. 


9-98363 


$019-43143/ 9.98356 
4119-43138}9-98352 


06} 9-45 462, 

[9.45511] 
9.45559 
9.45606 10-5439 
9119-45054] 19-54346| 19.0170g 
9.45702] 10. 54298] 10.CI712 
10.54250] 1. 1160 


n 


25 4188 


» 
— — . — * 


Tang. 


94429 

9.44348 
9.44397 
9.44440 
2:44495 
9-44544 
9-44592 
9.44041 
9.4409 

9.44738 
9.44787 
9-44830 
9 44884 
9 44933 


x 


9:45029 


9.4507 10.5492 


9.45120 
9 45174 
4/ 9-45223 


9.45271 
9-4531 

9-45307 
9 45415 


19-4575 


1055554 
10-55505 


10.55262 
10.5 5213 


10.5501 


"+ &# 


Secant. 


10. 0160c 
10.01612 
10.0161 
10 0162 
190.0162300. 


10.5545 7 10.01627 
10. 5 5408 10. 01630 
10. 55359 10-01634 
10. 55310 


10.5570¹ 
10 55652 
10. 55603 


10 01641110. 
10. 016440 10. 
10. 01648 
10.010651 
10. 01655 
10.0165 


10.5516 


10 5511 
deu 


10.5497 


10.01666 


10.01669 


10.0 1072 


10.5487 
10.5482 


10-5477 


10. 5472 10.01 
10.54681]10.01683| 


10 54633110. 2169 0. 


10. 54535 10. 01691 
10.54537] 19 01694 


10. 54489 10. 10.01698 0 


10.5 4441] 0.01701 
10.01705 


10.01637] 10. 


10. 01662 | 


| 
| 
| 


10.57310130| 


10.57265; 29 
10. 57219 28 
1057174127 
19. 57128[26 


10.50543 13 
10.56498|12 


10.162610. 10-56454 11 


ME 2 


—— 


A Table of Artificial Sines, 


16 Degrees. 


9 98284 
9.98281 
9.98277 
9. 99275 
2199.9 98 270 
5419.98266 

719.98262 


9.98239 
99825509 
80 9.98251 
9.98248 
619.98244 
4455919-98240] 

60319.98237 

$45/9-98233 
9.98229 
9.98226 
619.98222 
9.98218 


9.44905 9.98277 
9.44949 9.98207 
2219.44992[9.98204 
9.450359. 98200 
22829228595 196 


25 
269. 45163 9.98189 
27 9.45206 9. 98185 
28.45249 9.98181 


9.458450 
9.45 593/10. 
9. 54490 10.5. 


1919-4486219.98215| 9.40 


9-45120/9.98192] 9.4 


209 45292 9. 98177 


309-4334 9 98174) 9.4 
| ws © Sine. a; 


Tang. 


9 45797 


9.4598 
9.46035 


9.4608 2 
46130 10. 
2.46177ʃ10.8 
9.45224] re 
945271 


9 46319 
9.46366 


9.46413 


9.464 
9-465 
9.46554 


1 yp 


9.4683 f 10. 53 165 10.01800] 
9 46881 


10.53729 
10.53681 


10.5 3634 
10.53587 
10.53540 


10.01716 
10.0120 


0.53493 


10.53212 


EL 


| 10.52932 


10. 52886 


0.01723 
10.01727 
10.01730f 


10.5 5966 
10.55922 
19.55878 


10.5 5834 
10. 10-55790[56 


10.01734|10.35747 


1001738 
10.01 741 


10.01745 


10.0174 


10.01752 
10.0t756 
10.01760 


$0.35703 


10.55659| 


10 55615 


1—.——2, 1 


10. 10.55528 
10.55485 


1055441145 


10,01763' 10.55 398 


10.01769,10.55 354/46 


10.01771 
10.01774 
10.01778 
10.01782 
10.0178; 


10 01797 


10 01819 
10.018 23 
10. — 


10.955311 
10.5 5267 


10.5 5224 


10 55181 


10.55138/41 


geg 
10. 55052 


1808 10,5488 35 


10.5483) 


510.(54794 


10.5471 


10. 54709 


10.54666 30 
"Secant. * 


73 Degrees. 


— 
- 


E | 


[47] 


Tangents, and Secants. 


16 


Degree. 


w 


2] Sine. | 
| ay | 


70[9-45334 9.98174 
3119-4537719 ne: 
9.98166 

4629.98 162 
9:45504 
9-45547 
9.45589 
9-45032 
9.45674 
9:45710 
9.45758 
9.45801 
9-45843 
9.458859.98125 
9.45927 9.98121 
9-4596919.98117 
9.46011 
9.4005319. 
9.46095 
9.46136 
9.45178 
9.402209. 
9.46266 
9.463039. 
9 4634519.98083 
9. 9.46386 
9.46428[g. 
9.404690. 
9.40511 
9-46555 


6019-40594 


998155 
9. 98151 
9.98147 


9.98140 
9.98 136 
9.98132 


22782 2 


9.981449. 


9981296. 


| 
Tang. 


9 47161] 
9.47207 
9.47253 
9 47300 


— 


Secant. 


7 
10.527930 10. 01830 


10.527470. 01834 
10 52701010.01838 


24734610 10 52654 10.01841 


9.47392 
9.47438 


9.47852] 
9.47398 

9.47943 
9.47989 


9.45035 


9.48080| 
9.48126 


6110 10 52424 


10. 10.5 2508 


10. 525 16 
10.5 2470 


10. 52378 


8] 10.52332 
10, 52265 
0 


10 5224 


6110. 10.52194] 


10. 10. 52148 
10. 52103 
10. 52057 
10.5 2011 
10.5 1966 
10.5192 

10.5187 

10.51829 
10 51783 
10.511738 
10.5 1693 
10. 51647 
10 51602 


10.51557 
10.5151 


10.814665 2 
| Tang 


10 10 61845 


10. 5256210 01849 


lo 01853 
10.018566 
10. 01860 
10. 10.018564 
10. 01868 
1001872 
10.0187; 
10. 10.01879 


10. 10. 01883 


10.018871 


10.018911 
10.01894 
10 10 01898 


10.01902 
10.01906 
10.01910 
10 0lg13 
10.01917 


[0.01921 |, 


10 01925 
10 01929 
10.01933 
10.01937 


10. 2 


N 
10. 54623 
10 54581 
10.5438 


1.54453 
to 54411 


10. 54326 
10.54284 
10.54242 
00340199 


10.541156 
19. 54073 


10. 54368 5 


10. 54 5718 


19.54496]26 


73 Degrees. 


(458 ] 


Af _ e * Ge ba 0 


A Table of Artificial Sines, f 
; 2 2 — — — — —— _ b — 


* — — . 


„ 


* 
* 
* 


N. 
_ 
: 


Tang. 


378534 


9.48024 
9.4859 
249714 
9-48759 


9-485 79 


4 17 Degrees. 


* * W 


, 


10.5 1286 
10.51241 


9.4880 
9-4688219.98033[9.48349 


9.4692319.98029 


9 4902 

949073 
9.49118 
9.49163 
9-49207 


9.472909 9799319. 
9.4733 
9:4737119-9792919-49355 
9-47412[9. 
9-4745219- 
9-47492 
9-47533 
9-47573 
9.4761319.9796 


19-4712719.98009 
9-4716819 98005 


10.5 1196 
10.5 1151 


9. 48894010. 5 1106 
948939 —. 091 
9.48984 10.5 1016 


10. 5097 
10 50927 


10. 508 37 


10. 5793 
10. 50748 


10.50615 


10.59481 


497 
9 4773419-9795919.4978 


Sine. 


9.4777419-9794919.49828|10.50172] 10.0205 
—— 27281 2922 9-4987 10.501 


Ci 


10.5 14.66 
10.51421 
10. 51376 
10.5133 


10.508821 


10.50 
H . 


10.555 70 
10. 50526 


10. 01944010 53365050 
10 01952 10.5 3283 57 | 
10.0195 10.5324 6 
ah 10.53 581 
100190410.53159 | 

10.01 968 57 


10.0197 
10.01975 


19. 52427 
10.02038110.52387 


10.5222 31 | 


Secant. 


= 10.521 8 


[ 459 ] 


OX 


' Tangents, and Secants. 


4# 9.97942 


9. ore: 
9.97926 


9.4801419-97922 
9.480549.97918 
9.480949 97914 
9.97910 

9-48 17319-97906 
9-48213/9.97902 
9.4825 3{9-97898 
9 97894 
9-97 890, 
9.97586 
$41119.97882 
459 48450997878 
479.4849009. 97350 
48529997870 
.47568[9-978 


9.979389. 
9.979349. 


855,9 50703110.49297 


"48608 9.97862 
.4864.719- 97957 

868609 975 53 
9.97849 
5419 4876419-9784519 5 
9.97841 
9-97837 
9.97333 
9 97829 
159 48999 9.97825 
6019-4899319-97821 


Sine 


9-50048|10 49952 
950094 10.990 
9.50136, 19.4986 

9.50180'10. 4982 
9.50224 10. 49777 
29925749733 
9.50371 10.4689 


9-50355 10.490645 
6.50398| 10.4960 
950442 19-4955 
9.59485! 10-4955 
9.50529 10.4947 1 
9 50572 10.4942 
9.50616 10. 49384 
9.50659, 10.49341 


9- 9-50746 10.49254 
9.50789110.4921 1 
9-50833|10.49167 
9.50876|10.49124. 
9 50919110. 10.4908 1 
9.50962] 10.49038 
9-5 1005| 10-48995; 
9 51049110 4895 

9.51092{10.48908 
9.51135ʃ10.48865 
9.51178 


10 48822 "tons 


Tang. 


10.02058 


10.02062: 


10.02066 
10.02070 


10 2202410. 
10. 02078 
10 02082 
10 02086 


10.02090 
10.02094 
10. 10. 02098 
10.02102 
10.02106 
10. oz 110 


10.02114 


10.021118 


10.002122 


10,021 20 
10,021 30 


10 02135 
0. oa 139 


10.02143 
10.02147 
10.021 51 


10.02155 


10.02159 


10.02163| 


10 02167 
10.02171 
10.02175 
10.02179 


10. 52186604 
10.52 14629 

10 52106128 
10. 520662 

10.5 2026026 
10. 51980 25 
10. 5194042 
10. 5190623 
10.5 1867/22 
.- 82221 
18.317870 20 

10.517481 

10. 5 1708118 
110.5 166% 17 
19.516291 
10. 10.575 9 15 
10.515 Fol 
10.5151 
10 51471 
10.5143 2]. 
10.51393 0 
10551853 
10 51314 
10.5127 5 
10.581236 
10.51197 
10.5158 
10 511191 
10.5 1080 
1051041 


10. 51002 
Secant. 


—— — li. Mitt 


72 Degrees, 


. 


2 


4 


[460] 


* 


— 


4 9 
—ůů 


an Mat 


A Table of Artificial Sines, 


N 


18 


— 


8 ny Own Lhe — o| EN 


112 


— 
voI 


14 


81S 2 


N 
— 


WL 
Va 


nN 
nun 


| 

Sine, 
9.48998 
9.49037 


9.49115 
9:49155 
9-49192 
9-49231 
9-4927 

9.49308 
949347 
9-49385 
9.49424 
9.49462 
9.49501 
249825 


9.4969 


9.5011 


7 9 


e 0 


9.97821 
9.97817 


9.97808 


9.51178 
9.51221 
9.51264 
9.51306 


9.97804 
9.97800 


9:97775 
997771 


9.97707 
9 97703 


9-9779919-51435 
9:9779219-51478 
9.97788| 9.51520 
9:9778419-51563 
9-9777919 


9-4957719-97759 
9-49615|9-97254| 9.51861 
9 49654[19-97759[9.51903 
219:97746[9.51946 
9-4973919-97742 9.51988 
9:4976819-97738| 9.52031 
9.4980619.9773419.52073 
9-4984419.97729 
9.498829 97725 
249920ʃ9.9722 
9-4995819-97717 
9 4999019-.97713 
9.500349 97708 
9:5007 21 9-97704 


2:31549 
9.51392 


51606 
9.51648 
9.51691 
9.517374 
222. 
9.51819 


9.32115 
952157 
—.—.— 
9.52247 
9.52284 
9.52326 
9.52368 


9-97 700 


9.5015819.97696 


Sine. 


9.52410 


Degrees. 


"TEND" PEER 


10.48823 


10. 48779 
10. 48737 
10. 48640 


10.48 565 
10.485 22 
10. 48480 
10 48437 


10. 48394 
10.483 52 
10 48309 
10. 48267 


10. 48224 


3 ** 


10. 48139 
o. 48097 


10. 48054 
10.480112 


10. 47970 
10.4792 
10.4788 5 
10.47843 
10.47891 


10 47758 | 


10 47716 
10.47674 
10.47632 


10. 46590 


9.52452 


— 548 


10.02179 
10.02184 
10.02188 
10 02192 
10.02196 
10.02200 
10.02204 
10.02208 
1I0,02212 
10.02217 


10.02225 


10.02233 
10.02237 
10.02241 
10.02246 
10.02250 
10,02254 


10.02202 
10.02267 
10,02271 
10.02275 


10.02283' 
10.02288 
10 02292 
10.02296 
10.02300 


Tang. 


IO.O2221}!1 


10,02229} 


10,02258| 


10.02279] 


10.02304 
| — — — 


10.51002 
10. 50963 


10. 50924 


10.5088 5 
10. 50847 
10. 50807 
10 50769 
10 50731 
10.50692 
10.5005 3 


; 


71 Degrees. 


T 


4611 


| 3 ny 


| angents, and Secants. | f. 
— 2 | 1 i 
44 18 Degrees. 1 
— a 1 — ud 1 . "IE 
| | | 
; 5 Sine. : | Tang. "Secant. 1 s 
| — — RR ee — — 
3 58775 9.976969. 5245 2010.47 548] 10:02304] 10: 79852 30 
31.50 899769409. 52494 10 47306] 10. 030g 10. 49875 9 
335 329.5022309. 97687 9.5253 10. 47464 10.0231 3] 10. 49777 5 
13 7 9.976839. 52578 0.47422 10. 02317 10. 4973927 
342.8029809 9767919. 32640] 10.47 _ 10.2321 10.49702 26, 
; FI 503 36| 9. 97575 9.5 2662] 10.473 39] 10.02125] 10. 1049664 25 
309 59374} 9 976709. 52703 10.47297] 1002330] 10. 49627 24 
379.5041 19 976669. 52745 10.472535 10.233410 49589 23. 
| 389. 50440 997662 9.52787 10.47213] 10:023g5] 10.4955 222 
1399-50486] 9 9765-1 9.52825] 1047172] 10 023430 19-4951 2 
4009. Foes 23 9. 0.97653 9.5287 10:47130 10.02347] 10.49477 20 
41 686 119.97649| 9:5291 2] 10. 47088 10.023510 10. 4943919 
1 50798 9:97045 9.52954] \© 45047 10.02355110.49492|18 | 
43.5063 59.976409. 52996 19-47005| 10.02360|10.49365[17 | 
9.50673] 9 97636 9.530379 10 46963] 10.02364|10.49327116| 
; -50710[9.97632| 9.53078] 10. 10.46922|10.02368| 10.492 
9.50747] 9:9762819. eee 10.023730 10.4925 314 
2 50784 9.97623] 9.531610 19.4683 10.023770. 492 613 | 
459 * 9. 975199 53203110 1046758 — 10.0238 1] 10.49t79]12 | 
[4939-59859] 9-9761 51 9.53244] 19:467561 10,02385110.49142111 
5 50897 9.97670 9.5329; 3285 10.457 15 0. 02390 10. 4970410 
5119 50933] 9.976069. 53327 10. 4610. 02394 10. 49067 9 
529. 509709 97602 9.53368 10 46632] 10.02398| 10.4503 
$3]9-5100719-975971 9.53409] 10- 10. 240310. 48997 
1549:5194319-97593] 9-53450 1002407 10.4895 | 
15 9.97589] 9.93492 10.0241i}10.4892 
5111709 97584/953533 10.02416}10.48883 | 
579 51154/9.97580 9.5357 t0.02420þ10.4884 
589.51191[9.975 76/9.53615] 10: 46385] 10.02424/10.48 | 
5919-51228] 9.97571 |$:53656] 10:46344] 16.02429] 10.487711 
24 51264 9.975671 9-53698] 10- 46303] 10.024330 10.4836 
Dine | ang. 'Secant. = | 
71 Degrees | 7 25 


; 


— — — —— - — ; 
— — ——— ee a ut. — — gn . 
b s — 
2 5 


_ [:919-51955]9 97484 
| 2219-51991[9-97479f9:5451: 
21 19-5202719.97475| 9-54552 
2219-52063[9.9747019 $4593 


- 
. - _ 


4 


+ - 


= 


1 


11755.51883 


2 of 


I 9 Degrees 


| 2[6-5126419:9756719-53697 
9-9750319+53738 
9.97558 
9.97554 
9.22 
59.5 1447997545 
blg -5145419.97 541 
9-97537 
9.97532 
9:97528, 


19.5 1301 
209.5 1338 
3 9.51374 
416 9.51411 


719- 51520 
: 9.51557 

9-51593 
—— 5 5162 


129.5 1702 
1319-51738 
1419-51775 
I519.51811 
1619.51847 


9.97497 


189.5 1919 


239.5 2099 
24]9-52135 


{2519.52171 


26.5 2207 


427.5224 


1289.522789 
299.5231 


ö 


„ | Tang, 


7 * 
20 —— — 5 * * as. * 


_ ah a __ 


9:97 51519-54188 


9.975 1009.542280 10.4577 2119,02490[10.48202[47 
9 975061 9.542 


9-9750119-54 


9-9749319-5439 
9.97488] 9.5443 


9.974669.5463 
2222122 


9-9745719-54714| 


9.97439 9-54875 


Jeg. 28e 2274242542275 


Sine 


9.53820, 10. 46180010. 02446 10.4862 

9-53861|10.46! 10.461 39110-02450 02450 10.48589 150 
9.53902 10.46098|10.02455/10 48553 55 
9.539430 10.460570 0245910 48516154 
9.5 3984/10. 46016010. 02454 10.48480053 
9.5402510. 45976010. .02468 10.4844.3152 
9:54965[10-45935]10.02472]1 0.434076! 
9:975231 9-54106, 10.45894110.0247710.48371150 
1119.5166019:975191 9.54147 


9. 54472 LO. 10.45528| 10.0251 * 41 


9:9745319-54754 
9:9744919-54794 
-97444 9-54835140.45166,10.02556110,4772213* 


TE ANY 


_— — — 
9 wat yi 1 A. 4 : 


10.4630310.02433,10. 7725 60 


10 46202110. 02437, 10. 452 9 59 
10.40221110. 02442! 10.486 315 
57 


10.4585 3010. 0248 110.4833449 
10.45813110.0248 


10.457321]10. 10.02494 10.48226140 
10. 45691010. 0249910 10 48189 
10.4565 10.02$03110,45153 44 
10.456100. 02 50810. 4811743 
10.45 55910. 025 1210. 48081 42 


10.4544 10. 02525110. 47973 39 
19-45407110-0253010 47997 38 
10.45 3570. 025 34110-47901 

10. 45327/10.0253c 10. 47865 
10.45286110.02543[10-47829135 
10.45246,110.0254$10-477949134 
10.45 02552110.47758133 


10.4812 50925652 10. 47686 
10. 8 


— — 9 —_ — 


70 — e | [| 


— 


ly 


463 } 


* _ 


| 
/ 


— 


19. 


* Tangent, and Secants. 


7 Sine. 


309.523 50 
3119-52385 
329 52421 


9:32492] 


9.97399 


9: 


470% 
4 


15219453292 
5219-53127 


9-97 303 


"RE 


9.97435 
9.97430 
997426 
33952456 9.97421 
9.974¹7 


89-9742 
9.97408 
997403 


9.54915 
9730 
9.5499 

9.55035 
227.8025 
9.55115 
9:55155 
9.55195 


9.97394 9:55275þ19: 
-52705[9-97390, 9.553150 
95 97385; 


i 5281119. 

[449-5284619 97 
45]9-52881[9:97367 
46 


5391 619.97 363| 
529516997358 
529869.97354 
9228229279342 
509.5 30571 9.9734 
9.97340 
9 97335 
6119497331 
6 9.97326 326 
119.97 322; 
9.97 317) 
9.97312 
619-97308 


955235 


9.55355 


9 55395] 


9 55434 
955474 


9.55514 


95555419. 


9. $5593 
9 55033 
9.55073 


9.55712 


955752110. 
9.55791 


935831 
9.55870 


Tang. | 


Des 


* 
— 
% * 


[10.45085| 
10 45045] 
10.45005 
1044965 
10. 4492 
10.4488 5 
1945385 
95} 
10.44765| 
10.44725] 


10. 


10. 10.4468 
10.4464 


10.445260 1002628 104248466 
10. 4448610. 026330 10.471 19.15 


5 


3 
5 


Secant. 


10.0256; 51 


10.0257 
10.0257. 
10.0257 
1.02883 


10.0258 
10. 02592 
IO. .02597 
10.02601 
10 02606 


10.026r0 
10.02615 


9.55910 
9.55949 .10.4405 1010.26 
9559890. 401 
9.56028 10.4397 
9.56067 10.4393 

9.972999. — 99 10. 10.4389 


10. 0261 


10.02637 
10.0264: 
10.02647 


7110.02651 
10. 4428810. 0265 


10. 02660 


ro. WEE 10.46 


10. 02688 
10.02692 
10.02697 


10.22701 


3 a 
8 


£ 


10. 4765130 
10. 47615 29 
10. 47579 28 
10.47544 27 
FO. r0.47508. 26 
ny 47473, 25 
104743724 
10 47402 23 
10 47366 22 
10. 10.4733 1 
10.4720 20 
10,47260 17 ö 
10.47225ʃ18 
10,47190 17 


10. 4708 14 
10.5 7704 55 
10.470142 


10. 10.46979'11 11 
to. 4690 


"Sine. 


14643 


4 * 1 1 


20 Degrees. 
2 IS 


53785 
13 9.53854 


538199. 9724319 


95519 97234] 9-5! 
$*519-53922 
12819-53957 


I Vgx-4 


[22[9-54593]9. 97206 9.56 
{2119 5412719.97201] 9.56926 
2219.54161 9:9 


3919-54433 


19+97299 
9. 97485 
519. 9728 

9. 97285 

9. 222285 
9. 9.97275 
9.97271 
9. 97266 
9.97262 
9-9725719 
9-97 97252 
9.97248 


9.97238 


9.97229 
997225 
9.97220 
9.97215 
9. 972¹ I 


9 HOT | 9.577 
9.0717 9: 7156 10. 42842 10 02827 


9 22215 9. P 


Tang. 


1 J56107 
9.56146 
9.56185 
9. 9 
oo 
9.56303 
9.50342] 


9.56381 
9 56420 
9-56459 


— 


— — 


— = 


10.43893]10. 10.02701 10.465935 


10 439 54010. 02706 10.465605 
10.438181. 0271 110.4652658 
10. 4377610. 02715 10. 46491 57 | 
10.43736[10.02720 10.46456 


10. 10.44697 10. 62725 10. 10.4422 


10.431658 
10.4361 
10.435880 


10.4354 


9-56498010.43502 
4 $0537 7.10 43463 


329977 


4 26654 
9. 96503 
9.56732 


9.56771 
9.5680 


9.50849 


9. 55887 


10.43307|10.02771]16 4807805 
10. 4326810. 027761 
10. 4 22901 9.46009 


10.43rgo[10:02785110.45975[42 


10 0272910 46387 
10 02734 10.46353 
10.02738410:46318 
10.02743|10.46284 
6.02748. 0. 1045249 


10. 0275210. 46215 
10.4618 1 


— 
55 
54 


10.4307 410.2599 
65 10.4303 5 fo. oa804 


0410. 12898 10.02808 


| 10.42880 10. 02821 


10. 42803 10.02832 
16.427656 10.0283 
10 42726 10. 10.02841 


t0.45805 


— — cc 1 


Tang 1 


WW. Degrees. | 


—. 319.4223 
02818]16.45737 


* 


1465 


n 


Tagen and s — 


9.54433 
119-544 
9.545 
9.545 349.9714 
3428485202214 9-5 
9.5460 19.971359. 
9.3463519-9713 
9.5466 


Va 
DOS 


© © 
28 7 


S SEES) 


OODDOD 


* 


wa 
wy 
— 
Oo 


\nuwmiuwunuulwunſwuwclwicy 
HEHE 


8 


9.548369.97 102 9.5773 4/0. 42266 
548699 970979. 577210. 42228 


955288 9.57539 9.5827 
553019.97035 9.5826 


553679 970259 58342 

554009. 970200 9. 8855 

-5543319 9701'S 95841 
Sine 


Secant. 


— ts 


10 02841 
10,028 


704272 

10.42688 
110.4264910. 
10.42611 


10-4257 


10. 45508, 
* 45534 


to. 02853 to. 43466 
10.028601 10. 19-4543) 26 


10.42534|10.0286510.45399: 
10.42496] 10. 10. 45365 2 
10. 02874110.45332 


10 45097 


I 0.02932 


2510 0294 
19 02941] 10.4486 
5110.02940[10.44831 
10.0295 1-10. 44798 
100295610 44765 


10.4493! 
10 to 44898 


10.02966| 10.44699 
10 02970] 10. 44666 
10 41658]10.02975| 10.44633 
10.41620| 1002980] 10.4 4600 
10.41582j10 02g85[10.44567] 
"Tang. | © © | Secant. 


Tang. 


—— — 


30 
291 


27 
26 


25 
4 t 
23 


ͤ«ꝗé— 


„ * 


9 


Min. lo — ww þÞ wl 00 


W tf 


4 


11 
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A Table of Artificial Sines, 


Sine. 


IJ uw 


9. 9-55433 
9-554 


> G3 E. 


+ 9:55564 


9 5539119-90947 


9.5611 
9.5615 


6619.97010 
9:55499 
39. 12835 


6 9-5$597(9-90991 


6,9-96937 


9.56086 9. 9.96917 


819-9691 2 

9.90g08[g. 
9:5618219. 90903 

24|9.56215\9.96898| 

9. 9-56247| 9.961 95893 
20] 9.56280 
12719-5631 
289.5634309 9687819 
29] 9. 56376, 9. 96087319 
3919-56408 9 9 = 9.5 


21 1 Degrees, 


8 
3/9-97015 


9.97006 
9.97001 


4|9:96996| 9.5856 


9. 9.88734 
9.58832 
9.58869 


9.98942 9.78987 
9.96932 
9.96927 
530925922 9.59131 


9.59354 
9.968889. 59391 


119. 96883 


© Sine. 


10.41 5821 
10 41545 
10. 41 507 
10.4146 


10.41431 


10.4139 
10 4135 


10/4131 


2 281 


10. 2 
10 41168 
10.41 131 


10.4101 


6] 10.4098 1 


10.40944 
10. 40907 
10 40869 
10.40832 
10.40795 
10.40757 
19.40720 
10. 40683 
10 10 40 
10.40609 


* * W 


Secant. 


10.0298; 


10.02990 


19-445 34 


10.02995 
10.02999 


10.0300, 1.44436 
10.03009] 10. 44401 


10 0301 
10.0301 


10. 03934 
10.03038, 


10.03043. 


10.03048, 
10.03053' 
190.0305 8 
10. 03063 


10. 3068 
10. 03073, 
10 03078, 


10.44567 


19.44501 
10.44468 


1909-44370 


10-44337153; 
10.03024' 10 44305|52. 
(9-03029 10.427221 


10.44239 
10. 44207 
19744174 
10.441142 
—41209 
10. 44076 
10. 44044 
10. 44012 
10 43979 


(12:43947 
10.03083, 10.439740 


10.03088! 10.43882 


10-03093 
10.03098 
10.03102 

10.03107 
10.0311 2 
10.0g118 
10 03123 
10.031 27 


10. N 


10 43850 
10.43818 
1.437285 


10.437530 


10.43721 
10. 43689 
10 43657 
10 43625 
1—.43 592 


"Secant. 


Ss * 


68 Degrees. 


85 
59 


$7: 
56 
40175 
54 


50 
49 
43 
47 
46 
45 
44 


58 


, 


* 


| Tangents, and Secants. 


2t Be 


| 56 


419 59759 
429. 
4 9.56822 


56790 


9.571079. 96757 
9. 5713 4 96752 


9.96783 


9.968689 59540 
9.9686319-59577 


Tang. 


9.968 589.5961 


| 


10.40460 


10. 40423 
10. 40386 


9.9685 309.5965 10 10. 40349 
9.96848} 9-594 5968! 8] 10. 10.40312 


9-9684319-59725| 10.4: 40275 


9.968389. 5970 


10.40238 


9.9683319-59799| 10. 40202 
9.96828] 9. 59935 10.40165 


9.96788, 9. 


9 96778'9. 


972010. 9574 9. 
0 5723209.96737 


9. 


6013 


19-9682: 9.598721 10.40128 


19.985878 9.5990 
9. ge813 9.59946 10. 40054 
9.96808 9. 59983 fo. 40017 
9.96803 9.6001 
449-5585419-96798/ 9.60056| 10. 39944 
41996793] 9-60093[10.39907 


10.40091 


10.39981 


10.39870 


9.60166 10.39834 
20310. 39797 


10.3972 10.0 


10. 39687 
to. 39651 
10. 39614 
10. 39578 


10.39541 
10.39505 


10. — 


Fre: 


10.03212 


Go OY 
10.03132 
0.03137 
10.03142 
10.03 147 
10.031 52 
10. 03157] 
1003162] 
10.0316 


10.03172 


IO, 10.03177] 
10. 10.03182 
to. 03187 
10.03192 
10. -03197 
10.3202 


| 


10.43592 


10. 0.53257 


\ 


30 


10.43561 


10.43 528 
10.434900 27 
10.434425 
10.43432|25 
10,4340! 24] 2 


10.433692 
10. 43337 
10.43305 
10.43273 


10.4324 1} 


10.4317 
10.43146 


10.43J114 
10.43083 


10.03217 10 43051 


10.03223 
10. 1.03228 


10.03233] 10.42956| 
10.42925 


10.03238 


10. 9324 
10.032480 


10 03253 
10.0325 


10.03269| 10.4276 4 
10 one 10. 4273 3 


10.4298 


10. 2 5 


10.42893 
10. 42862 
10 10 4283 31 


10.427 


29 
28 


1 — wa 


” 


p . 2 * - K 
= ”'Y 
. | © 1708 "= 4 
* 0% > F l 
* ” 
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7 — ——— — - = — 
| | A Table of Artificial Sines, 


22 Deprees. 
— — 
. | | 
Sine. | Tang. Secant. | 


\ 


T3753 0 96777) 50041 10 79359] 10,03203| 1042043/60 
119.5738 9.96712 9.60677 10 39323] 10.0328 2727 


209 574209. 967069. 607 14 10. 30280, 10.032940 19.4258 
39.5745 109.9671 9.60750] 10. 39250 10. 03299 10.425 
9.2482 9.996961 9.60786 10.39214|10.03304] 10.42518 

996091 9.60823] 10.3917*] 10.03309] 18.447 55 
9668609. 508 590 10.39141] 10.03314] 10,4245 544 

| 9:1 10.39105| 10.03319] 10:42424/53] 

31] 19. 39065} 10.03324\ 10 4239352 

6721 9:6099;]10.39943] 10.03339 16-42362]51 

6519-01094, 19.38999] 10.93335 14233100 

10.3896c} 10.03349 10.42300(49 

10.38924] 10. 03 345 1043253 48 

10.388884 10.03 350 10.422309 

10.3885 2 1.03355 10.422245 

10.388 16 10.3351 10.42176 45 

10.3878 10.03 366 10.421464 

10. 38744 10.033711 10. 42115043 

10. 38708 10. 03376 10 4208442 

10.386572 10 0338 i 10. 42053041 


n 


20 10. 38636 10.03386] 10. 4202340 

5 E 10. 38600 10. 03392 10, 41992039 
| 22 10.38504 10.03397| 10 419061 38 

| 23 9.96598 9.61472 10. 74 1% 405 10, 4193037 
Fl IE 9.53101 9.06593 9g 61508 10.33492, 10.03407 10.4490 35 
17519-58131;9.9058819.61544|10.38457] 10.0341 10.41869/35 


2 9,58 16209 965 829.5157910. 3842 10 10.034180 10, 41838034 
229.5892 9657719.616: 510.3838 50 10.034230 10. 41 80833 
128 9.58233 9.9657 209.6165 1 10.38 349. 10 03428] 10 41777132 
| 140.4174731 
10.417163 
Secant. 


— 
* 


8 
"© 
OS 

wy 
30 
0 
aA 
22 
Ns) 
QS 
1 
4 


\" 


[ 469 F: 


Tangents, and Secants. 


ED. ns "wa N 


355558809. 585619 
131 583149. 


10. 38028 


19.3799 
10.372957 


10.37921 


{3719-58497]9-96525|9 6 
138 9.5852719.96520| 9- 
(39125555719:95514| 2. 


78] 10.0439 


06[10.03449 
Ig 39135110.03459 


22 Degrees. * 


Secant. 


10.03444 
10.03454 


10.03465 
10.03479 
10 03475 
10.03481 
10.03486 


10,03491 


10.37038 


| 5519-5903919,96429/ 9.6: 
9.99424\9- 


9.964199 


159 9.591 58 9.96408 
6019-59188 999493 .6 


6|10.03496. 
10.03 502 [10 


| 10.37602] 10 03539 


10.03 507 


2 10.0412 a 


10.038517 


1003571 
10,0376 
1003581 
10.0358) 
10,03 592 


10 4165528 
1041625127 
10.41 594426] 
10,41564 25 
415302 ; 
10 41503224 
10.41473}22] 
10.41443!21} . 


10.4111 ite 


181 


1 


mw wn ; 
— — OJ Sa 


* * 
F Rr Mrs. ate — 
mo 


A Table of f Artificial ER ” 


—— 


7 
Sie. 


5855188 9.96403 


19:5921819-99397] 9: 


9-59247[9-90392 
9.59278 . — 7 
2 59307 13-9939 i 6381 
9. 0-5933619.96376 


9: 59396 
9.594259 92900 


—_— 


9. 9.59484 95549 
9. 59514 996 343 
15 5954319 96338 
9-5957 319-90333] 
9.596029 96327 
9. 9-59632 
9.59001 
9 5969019. 
9.597 2949-90305 
9 5974919-90300 


9-59808 [9.9628 
9.598370 . 
9.59866 9.96278 
9.59895 9.95273 
9.59924. 95207 
9 5993419 90262 
9.5998319 9625 


9-59778 25 
9 


Tine. 


9:59300 9-96370(9.62996 
-963651[9.53031 
9. 63066] 
9-5945519 99354|9-63101110 
9.531350. 


9.6001 219.9625 109.6376 
9.600 .962409.6379 
9.500 6007019.96240 22 10.3170 


23 


4 
— 


Degr-es. 


9:52 551 


9 63170, 
9 63205 


9. — 


9.63345 
9.63380 


9.03414 


9.53484 
9.03319 


9.63727 


.| 


9 63275129: 
24 9.63310 


9.53449}10-36551] 10: 
r0.36516 
10. 03711 10.4019 39 


* 


ö 


— ——— — 


10.37215 
10.37180 


10.37145 
10 37110 


10. 37075018. 
10. 37039 


10. 36482 
10. 36447 
10.3642 
10.363772 
10 36343 
10 36308 
10. 36274 


10. 36239 
10. 36204 


— — 


gan 


10.03 597 
10. 3003 


10.0360 
10 03614 


1 


10.408 12 


10 40782 


10 40753 
1040723 


10.0361 


10,03640 


10. 2549010. 


10. 03657 
10.036002 
10.036681 
10.03673]10- 


10.035780 T0 


10.0365 1010 


10. 10.406 93 56 
10.03624110.40664 
10.03630{10 49634 
10. 0363510. 40604 


10. 40575 
10. 40545 


to. o 3084 
10.9308 


10.0376 
10.03722 
10.03727[10. 


10. —— 


10. 03733 (10. 
10.0373 

10 03744 
10. 03749 


10. — 24 
10.3700 


I 


50 


— N 
* . " a 
+ > 0 


, — 
Sine. 
—— U—T— 


: 
or — 
uf ; , 
C 


1 
- 


Tan gents,” and Secants. 


2 
5. 


9.962709. 


6007 
.6009 
60 
60 


49.603889. 96179 
142.6041709 96 


9.96129 


9.90234 


9.9619 


23 Degrees. 


Tang. 


9.961909.64140 


9.96185|9.64175 


174 


9.96124 


9 9611809 


9.96112 
9.96107, 


— { 


9.96101 
9.96096 


9.96090] 
9 96084 


9-646 


—̃ — 


9.64209 
9.04243 
9.64278 


. — —ä — — — 


10 3606 ; 


10:35688|10.03838 


10.35517]10 03865 


224954 10.03593 
9.646880 10.35312 10.538909 
9.647220 10. 25278 10 03905 


Secant. 


10.36170] 10103760; 
10.36135110.03766 
10.36101[10.03771 


10.03777, 
10,03782 


10.35 10.03788, 


10.35903110.03793 
10.35928110 03799 
10.358940. oz 804 
10. 35860 10.03 810 
10. 3582510. 03815 
10. 35791010. 03821 
10.35757 10.033826 
10 3572210. 03832 


10.35654|10:03843 
10.35619] 10.03849 


10. 35585 10.03854 
10.3555 0.03860 


10. 35483 1003871 


10.35445] 10.03877 
10:35414}10.03882| 
10.35380]10 03888 


10 35244119 03910 
10.352 100 10. 03916 
10. 35176 0.03921 


: 


10-39936 
10.39901 
10 3987 

1.39843 
10.398 14 
10.3978 
10 39755 
10.39727 
10. 39698 
10. 39670 


10439041 


10.396i2z 


10.39583 
10.3955. 
ä — — 


10.3946 
10.394385 
10:39411 
10 39383 


10.39353 


10.39325 


10.3929 * 
10. 39268 
10. 39239 
10.39211 


10.39182 


1039153 


10.3912 


10 39097 


190.3814270. 03927 
Tang. a # | 


10. 39069 


Secant., 


30 
294 
28] 


27 


2 


244 


23 
22 
21 


10 394977 j 


1. 
13 
12 
11 


; TS 


24 Degrees. 


* _ ; We" 3 ä 


* e een —— — 
A Table of Artificial Sines, 


r 


1 


ö 


Secant. 


9.55931 9.960731 9- W 5 1446 63927 


9. 9.960670. 22 10.35 1080 10.03933 
29.609899 96062 9.649261. 35074 10 0393 
300.6 1016 9.96056 9.649600 35040 10.039 
2.5104 9.9605 119-64994[10 35006] 19.03950 


5[9-61073\ 9.96045 9-65028110-34974| 10.03955 
569.6110 9.9505 9 you 10.34938] 10.03961 
10.34904| 10.03967 
10.34870] 10. 3972 
10 1034837 10. 10. 39728 

— ry 


10. 03989 


er 10. 03983 10 3 33786 50 


10.380755 


10. 38899564 


10.388425 2 
10. 10.3881, I 


10. 38758049 


10.3995 
10:34701 10.04001| 


149.6 —.— 9-95994 9. 9.88333ʃ012.34 fant r0.04006, 
1519. 9.61355 9.9598 9.65 366 10.34 63 34 10. 04012 
169 613839.95983 9.0 19.346680 10. 04018 
J 179-614n1[9-9597719- 10.34566| 10 04023 
89. 61439 995971 10.345 33] 10-04029 
Ix 199-6:1467.9.95965[9 4499] 10 04035 
3 109 9.61494 9. 595960900 10. 10.040 
14 225755 55 332 
$] 10.04052 
10,04058 
10,04063 
10.040 
10 04075 


10.0408 1 
10. 4086 


299.6745 
e en 


L 


10.38311133 


10.387 30048 
10. 38702. 7 
10. 10. 38674: 


10. 38644 DI4.5 


10.38618 44 


10 38590043 
10.38 56242 


10.38534141 | 
10.385040 5 


10. 3847839 
10. 38450038 


10. 3842237 


10 383945 


10 35366035 
10. 38338034 


10. 3828332 

to. 3825 5/31 

10. 10.38227 2 
Decant. 


* 


10.3887 1053 


W 


| 49]9 $2296 
50[9.02323 
51 9.62350 
5219 62377 


& 


Secan 


24 Degrees. 


4 ERS. 


9-9575719 
9.95751 


9.95745 


[9-95739]9- 
9-9573419. 
9.9572 v pay 


: | Sine. 


10. 33166 
38671 10:33133 


— —— — 


10.3413 
10. 34096 
10.346863 


10.040980 76.382277 


10. 04104 10.3 820029 


10. 34029 
to. 33996 


10. 33696 
10.33663 


10. 33 596 10. 04190 1.77874 


10. 33563 


10.33330] 10.04202] 10.377321 
[9:95792|9:50504040.33497 

9.957869.56537 10. 33463 
9.95780 9.66570] 1033430 


g 10.3333: 


10.33298 
10. 33265 
159% 
10. 33 199 


Tang. 


22 
10.430,10 37979027 
10. 04166 170.3701126 
to 416100. 37924019 
10. 04167 10. 37996018 
10 04173] 10:37869'19 
10.04179 10 37841]16 


10.04185] 10 37814 15 


10. 04190 10. 3775901 


10. 04208 10. 377 04ʃ1 
10.042140. 3767710 
10. 042 20 10.3765 2 
to. 4225 10. 37623 8 
10.0423 1.37595 7 
e . 
10.042431 10. 37541 


3 


* 
— —＋..8ůß——— — 


F 65 Degrees. 
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* „ — pee 
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3 


— 


— 


2 L441 
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tm 
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þ 4, 0 ts + 0 mu a — — wen” oy" #0 yep or  » ** N 
A Table of Artificial Sines, 4 
* 2 * oy 
. — — ᷣ —-—t¼ꝑũ ' : . by ö 1 2 — 80 1 
J 25 Degrees. "7," 
f + eee ee — pan 1. 
. | | - = | 4 ; 
1 5 Sine. Tang. Secant. | 


042841 10.37351]58 
9.957 109.6696610. 33034 10. 04290 10.373247 
19.33001] 1004295] 10.37297]56 
© $19-62730[9-95698] 9-67032 10.3296 10.04302|19.37270155 
619-0275719:9569219-67065110, 32935] 10.04308[10.37243]54 
+ | 719 027849:95686] 9-07098[10. 32902] 10. 043 14 10. 3721663 


1 $19-6281119:93680[9-67131[10.32869]10.04320{10.3718952 


| 99.02 80.076 9.67163110.3283 10.04326110:37162 
110 9.62805 9.9566 1 10.043320 10 3713 50 


9.672390. 3277 1010.043381 10. 37 108 
12 . 9.67 262] 
. [13 9-6294519-9565119-67295110.32705] 10.04349]10.37055[47 
[149 62972 9:9564519:07327[19-3267 31 19:94355] 19:37028] 
15 9.62999] 9.95639] 9-07 360510: 32640 10.04361110.37001 45 
116 9.63025/9.9563 39.673939 3260 10. 0436710. 36974ʃ44 
1417 9,630529 9562796742610 3257410 94373]10-30948143 
x 15 18 9.6307 9.9562 109.5745810. 32542 10.043791 10.3692 142 
eee eee eee 
209 63133 995809 97520.3276 10.043910. 3686740 
219.5315990 9560309 750.3244410. 0439710. 3684.10 
229.63 1869.955979 .67 5890. 3241110 04403 10. 368145 
239 632 1309.955910 676220. 323781 10.04409] 10. 3678737 
[24223239 eee eee eee eee 
* [25 9-6326519.9557919-67687[10.32313] 10-04421[10:367 34135 
F 26 9.63292 9 9557319 97719]10.32281] 10.044270. 36708034 
27.9 6331919 955671907752 1.32248 10.0443 10.36681]33|. 
23 9.03345] 9.95 5619.678510. 32215 10. 0443910. 36655132 
4299.5337209.955 55,7810. 32183 10.044450 f. 36628031 
FF 
Dine Tang. | Seca. 


** 


— 2 Sa Rs 
* 


if | | — — 2 
14 852 64 Degrees. [= | 


— —„— 
— 


* / 6D - 4 _ * 


[475] 


_ Tangents, and Secants. a 


ET 


9.95525 


9:95 95366 


oy = 


9. 9:95549 9:67850 
9-95543'\9.67882 
9.98537 9.67915 
9:955 31; 9:07947 


9955199 68012 
9-9551319-68044 


od * 


202255 


5 Degree 


a" >» 


— n 


- ———_ 


« > 
* 


to. 32150 
10.321118 
10 32085 
10. 32053 


10 31950 


9-95 59719-68077 
9-9550119.6810 


48219.682 
9. . 9 6823 


10.3192 


10.3172 


9.95 440} 9.6840 


— — — — 


| 9:95397) 
9-95391 
9.95385 
9.953780. 
9.953729 


928475 9. 2 | 


10 3163 
10, 31600] xc 


9:9544919: 24. 10. 8 888 


9.9572) 9688497 8 


—— 2 


310.4469 
19.320321 


10.319880 


10 10 31697 10. 90 
io. 8185 10 04542 


10.31342 


| Sine. 


„ 


Secant. 


10.0445 


10. 04457 
10. 04403 


10.04475110-3 


10.04487 


10 04494110 
10.31891}10.045Q0| 10. 

99.9424 2.59 68142 10 1.31859 10.0450 
9.687754 10.318206 10.045 1210 
10. 31794 10 04518], » 
103176110 04524 


10 04530 


* 
* 


16.366025 
10.365759 
10, 36549018 
10.365222) 
10. 36496 26 
10.04481] 0. 


—— 
10.0400; 


10.0460 


0 = dd Wa a wil ow © 


— 
— 


| 


© 7 2 | 


* —__— he, 8 8 
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A Table of Artificial Sines, 


26 | — 


16 


19 
21 


23 
= 
25 
26 
27 


28 
4 


2 


319-64262[9-95 348] 
_4[9-64288]9-95341] 9.6894 


15 9645710995273 


1719.646224 9.952619. 
18 5 


5 6413419; 9.97366 9: 63818 = 


5 
819.64391[9-953171 9.6907 
_919-6441719-95310 9.69106 2. 
10(9:6444419-95304]9:69138] 10. $0862 
1119.94468[9-95298 9-0917 


9645961 9-95 267 


9.64 64800 9. + + Yo 217 

9.64826[9.95211 
9 6485119 95204 
9.648779 95:98 
9 6490219-95192 


9.64953]9-95175 


Sine 


9.69393 
252425010. 
9:64698]9-952429.6945 7110-30543 
9:56472419-95230]9. L 10. 305 12 
9.695 


9.695 5 

216. 962785 10.3041 
9.6961 510 30385 
9- 69647 10 30353 
9.696790. 30321 
9.697 10|t0.30290 
9. 04927 9. 25s 09742 10. 3025 

909794110. a 


- 


10.31118 
10. 31086 


10.31054 


10.30007 
10.3 39575 


10. 3048. 
10. 30448 | 


2 


10.04634 10.3581 : 
10. 4040 10. 35790 
646 


10.04 
10.0465 3 
10. 04659 


10.0466; 
10.0467 1 


10.04677 
10.09683 


10.04702 
10.04708} 
10. 04715 


10.30734| 1904721; 
9. 5275 10.30703 


9.69g29j10.30671 
6936110. 30639 


10:04727 


19.04733 


10.04739 
10 04740 


10.047 52 


10.04758 
10.04704 
1004771 


10.04777 
104783 


10.04789 
10.04796 
10 04802 
10.04808 
10.0491 5 
10.04821 


hy 19.35687 55 


59 
10 35704155] 
10:35738[57} - 
10.35712156 


* — ld cn. 4 — 


1 


10.358654 
10. 356 53 
— 900 52 


10 35550 3 


15 35 


; 
19:35584151 | 


1035532149 
10 35506148 N 
10.354817 
[19:35455[46| 
10,35426]45 | 
10.35494[44| 
190.3537843 
10.353530 

10.35327]41 
10.35 30240 
10.35276139 
10.3525 1038 
10.35225[37 
10-3520036 


*— 


10.351434 
10.351233 
10. 35098032 
10.3507 3031 
10. 3504730 


— 


| Secant. | . } 


E 


* 


4671 


Tangente and Secants. 


26 Degrees. 


4 — * 


33 65029 
342.5508499 5154 


5 306 9 95991 


9.95179 
995173 
9.95167 
9.95160 


g. "95135 


E 
9.95116 
9.95110 
9.95103 
9.95097 


61 9-95065 
5431] 9-95059 


6] 9-95039 
9.05550] 9.95027 


1 9-95007 


22 


9.95084 
9.95078 
9.95071 


9: 2908; 
9.95040 
9.95033 


9.95020 
9.95014 


9.95000 
9.94995 


9:33 [ *9, 


9.70560 


Sine. 


Tang. 


9. 9977 
9.6980 85 
9. 69837 
9 2 
259900 
9.69932 
9.09903 
9.69995 
9. 70026 
9.70058 
9.70089 
9.70121 
9.701 52 
970184 
22021 5 
9.70247 
9.70278 
9.703 1 
9.70341 
220372 
9-70404| 
9-70435 
9.70406 
9.70498 


— — — 
10. 30226 


9.70529 


9.70592 
9.70623 
9.70654 
9.70685 
9.70717 9297471 22 


10 30195 
10. 30163 


10.30132 
10.30100 
10.30008 
10.30037]| 
10.30005 
10.29974 
[0.29942 
10.2991 29911 
10.2987 
10 29848 
10.2981 

10.29785 


10.2975 3] 10.04916] 10.34669]15 151 
10.049221 10. 3464414 


10. 29722 
10. 29691 
10.2965 

10. 29628 


10. 29596 
to. 29565 
10 29534 
[0.29502 
10.29471 
10.29440 
10.29408 
10-29377 
10.29346 
10.2931 5 
10.29283 


| Secant, 


10. 04805 


Tang. | 


10.04821 
10.04827 


10.04834: 
10.0484 


10. 10.0484 10. 10.3494 26 | 
10. 10.04852 10.34921 25 


10.04859 


10.0487 
10 04878 
10. 04884] 


10. 3482C 20121 


10.048 


10.04897] 10.34745|1 
10.490310. 347191; ö 


10. 10.0491IC 


10.04929 
10.04935 


10,0494 1] 10. 


10.04948 


10.04954 
10.04961 


10.04967 


10.294973]10. 
10.04980]| 


10.04986 


10.04993 


10.04999 
to. ooo 


— 


10.080121 10. 


10.350470 
10.350224 z9 
10. 3499728 
10.3497 102) 


10. 3489624 
10. 34870023 
10:34545 22 


10.34795 44 
10.34770 10 
| 


" <a a 


63 Degrees. 


* AY na T%. 8 
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: 5 
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[478] 
A Table of Artificial Sines, 
| - 27 Degrees. 


F 8 9 TY 


Tang. Secant. 


09.657059. 94988 
19.657300 9.94982 
209.65754 9.94975 
9.0 


9.70717 
9.70748 
9-70779] 
9-94969[9-70310 
e 


— ____ 


10. 29283 10.0501 2 
10 29252 10. 05018 
to. 2922110. 05025 
10. 2919010. 05031 
10.291590. 05038 
10. 2912710. 05044 
10. 2909610. 05051 
10.290650 05057 
10.29034:10.05004, 
229227 10-29003/10.05070 
9.7 1028, 10.28972 
9.71059, 10,28941 
9 71090| 10:28910 
9.71122 10.28879 
9.71153; 10.28848 
9.94891 9.71184 10.28816 
9.71215|10.28785 
9.712460 10.28754 
9.9487219.71277| 10.28723 
9.71308 10.28692 
971339 
9.71370 
9.71401 
9.71431 
2 
9.71493 
9.71524 


1.34295 
10 34271 
10.34246 
10.34221 
10.34196 
10.34172 
10 34147 
10.34122 
10.34098 
1.34073 


þ 


of © 
— 


9.9495619-70873 
9.70904 
9.70935 
9.70966 


9.94949 
809.94943 
9.94936 
927|9-94930 


9-94924 


. be N 6 
8 to ©w Ow [> ws 


10. 33901 
10.05 122410. 33876 


10.05 12910. 33852 
10.05135110.33827 
10.05142 10. 33803 
10.514810. 33779 
N bt c 6D 
10.051610. 33730 
10.0168 10. 33705 
10.05 174 10.3 3681 
10.05 181010 33657 


10. 28630 
10. 28600 
10. 28569 

10.285 38 
10. 28507 
10. 28476 


9.71555 
9.71586 
971617 


ro 28445 


10.2841 4 


10.28383 
10 28352 


10.05 187 10.33632 
10.5194 10 33608 


10. 5 20110. 33584 
10.05 207,10-33559 


Tan g 


Secant. 


* 


1 


n 


62 Degrees. 


8 


. 


491. 


33 


5% 


5519-67042 
5619.67066 
57% 67090 
589.67113 
59 9-07137 


— — 


9-94793 


9-94780 
348.66 66513 9-9477319 
49.665 38| 994767 
66562] 9. 9-94760 
> ou 9.94753 
ol 9 94747 
9.94740 
819-947 34 
9-94727 
9.94720 
9.94714 
9.94707 
077919 94700 


9.94694 
9.94687 
9. 94900 
9:94674 
9.94667 


509.669231 9.94660 
5119 66940[ 9.94654 
9.94647 
9.94640 
9:94934 
9.94027 
9 94620 
9.94614 
9.94607 
9.94600 
6119 94594 


— — 


9-774 
97177) 
9. 971802 
9.71833 
9.71863 
9.71894 


9. 9.71648 10. 10.2832 10. oʒ 207 
9.947869. 71679 10 28322010. 05214 
9.7 1709 10. 28291010. 05220 


9.71925 
9.71956 


9.72232 
97222 
972293 
9.72323 
972354 


9.72415 
9.72445 
9.72470 
9 72507 
9.72537 


9.71986] 10. 2801410. 05280 
9.72017] 10. 27983 10. 05286 
9 72048} 10.279520 10. 05293 
9.72078] 10. 10 27922010. 
9.72109] 10.278910 10. 05306 
9.72139] 10.278 
9.72170] 10.27830| 10.05 320 
9.72201110 27799] 10. 05326 
10.277 


9:72384 10. 


— 5 


— 


10.282600 10.05 227 
10.282291. 05233 
10.28198 10.0524 
10.28 1680 10.05 247 
10.281371 10.05253 
to. 28106 10.05 26 
10.2807 5 10. 05267 


10. 28045 10. 05273 


2005 333 
10.27738] 10.05 340 
10.27707] 10.05 346 
10 276771 19-05353 
10. 27646] 10.05 360 
10.2761 
10.27585] 10.5373 
10.2755 5 10. o5 380 
10.275244 10. 05386 
10.2749419.05393 
10.274631 10.05400|- 
16.224330 10.0540 
Tang. 


10.334326 


933 * 3 
"== and Secants. 
— — — — — 
27 Degrees 
— 
Tang. | Secant. | 


10.3355 

10.33535 
10.33511 
10. 33487 


10. 33438 
10. 33414 


10. 33390 
10.33306 
10-33342 
10.33318|20 
10.33294 


10.332708 
10. 33245 
10-33221116 


TIT T 
10.331734 


10:33149]13 
10.33125|1 


10.33101 
10.33078 


10. 0.25 306 


\ 


th. 


62 Degrees. 


ou. 
"+ * 


[ 480 ] 


418 


N A Table of Artificial Sines, | 


_ . 


28 Degrees. 


Sum i. 


IO 
11 
12 


13 


15 
16 


17 


19 
20 
21 
221 
23 
24 
25 
26 
27 
28 


12 
4309.6 


14 49: 


1 


6 | 


9.9459 
9.94587 


9.94580} 
9:9457319- 
9.672561 9-94567 


9 94560 


9.945539 


9.94546 


49.945 40 


9-94533 
9.94520 
9.94519 
9.94513 
9.94506 
9.94499 


9-94492 
9.94485 


9967562994479 


9.67750 


01994472 


9 94405 
9-94458 


[9-94451 


9-94445 
9.94435 
9 94431 


9.94424 


9077731 9-94417 
9.67796 9.94410 
9.67820]9.94404 
9.678431 9.94397 


9-07860] 9:94399 


Sine. 


* 


810 27402 


972872 
9.72902 
9.72932 
9.72963 
22223 
9.73023 
9-7 3054 
9.73084 
9.73114 
9.73144 
9.73175 
9.73205 
9.73235 
9.73265 
9.73326 
9.73356 
9.73386 
9.73416 
9.73440 


589 10.27311 
110.27280 


10.26977 


9.73476 


10.27433 


[0.27372 
10.27341 


10.27250 
10.27220 
10.27189 


Secant. f 


10.05407 
10.054133 
10. 05420 
10.05427 
10.0433 
10.054400 
10.056447 


10. 05454 
10.05 460 


10.2712 


10. 27098010 05481 


10. 27068 
10. 27037 
10. 27007 


10. 26947 
10. 269 16 


10. 26886 


. 


10.05 487 
10.05494 
10.05501 


10.05508 


10. o5515 
10.05521 


10. 26856 


10. 26825 10.085542 


10. 26795 


10. 26765 10.0555 5.10. 32320 
10.2673 5 0. 5562010. 32297 
10. 2670510. 0556910. 30274036 
10. 26674 10.05 57610. 32250 
10.055 83010.32227 
10,05 59010. 32204 
10.05 59610. 32180 
10. 0560310. 32157031 
10.061010. 32134030 


10. 26644 


10. 26614 
10. 26584 


10. 265 54 


10,2652 


10.055 28 
2298335 


10. 32839 
10 32815 
10.32792 
16.32768 


323 


10.05474[10.32602 


10.32721 
10. 32697 
10.32673 


10. 32626 


0032579 
10.32555 
10.32532 


10. 32508[46 


10. 32485 
10.32401 
10.32438 
10.32414 


10.323910 41 


10. 32367 


00.03 549 


ang. 


10.32344 


10. 32744056 


Secant. 


— 


8 


* 


61 Degrees. 


14811 


*. n th K* „ FIR ä 


— —— 


Tangents, and Secants. 


28 5 Depres 


** 5 3 


5700. 68489 9.94203 
589.685 12 9.94196 
9.685 3409. 91789 
| 0019-985 5719 94182 


—— 


509. 583290 9.94252 
5119 6835119-94245 
152]9-58374[9-94238 
2 3 75 9.54275 


Tine. 


9 myo” 10 26524/10.05610 
9.73507] 10.26493 10.05617110.32110/29 
9.73537 10.264630. 05624 
9.73567 10. 26433010. 05631 

6219 73597] 10.26403[10.05638 
9.73627] 10. 26373110. 05645 
9 9.73657 10.2634 3] 0.05651 
9.943420 9.73687 10 26313010. 05658 
9.9433 59,7377 10. 2628300. 05665 
07519-94328[9-73747| 10-26253 10. 05672 
9.9432 9432 109.7377710 2622300. 05679 
9.738070. 2619310. 05686 
9.68144 9. 94307 9.73837 10. 2616310. 05993 
9.681679 94300 9.73867 10. 26133 10.057 
4419 6819119-94293[9-73897|10.26103|10.05707 


4519- 9.68214 9. 9.94286 957392710. 2607 310.057 14 
4619-68237] 9-94280] 9.73957 10. 26043 0.05721 
9.68260 9494273] 9-73987] 10.2601 30 0.05727 
9.74917]10.25983110.05734 
9:94259]9:74947]10 25953) 19:95741 


Secant. 


9 74977] 1025923] 10.05746 
9.74107] 10.25893[10.05755 
9.74137] 10.25864] 10.05702 
97416610. 25834010 05769 
422409 9 74196 10.25 80410 05770 


9. 9 7 4226 10.257740 10.05783 
9.74296. 10. 25744 10.05790 
9.742860 10 25714] 10.05797 
9.74316] 10. 25684 10.05 804 
10.058111 


n 


— — 


9:74345] 1925655 


Tang. 


10.32134|30 
10.32087] 28 
10.32064| 27 | 
10.32041| 26 
10.32018 25 | 
10.31994| 24 
10.31971]: 
10.31948 
2 
10. 31902 
10 31879 
io. 31856 
10.3183 3 
10 10 31510 


10.31787 
10.31763 
10.31741 
10 31718 
10.31695 
10.31672 
10 31649 
10.31626 
10.31603 
10.31580 


10.31557 
10.31534 
10.31511 
10.31489 
10.31466 
1 Secant. 


561 Degrees. 


| Mia. | 0. tov þ wn | OV 00 


. 4 " 
* = 


dy 


3 Zona! NEE: T 
[A Table of Artificial Sines, 


- — — a — 
29 Degrees. 


— 


1— — 4 „— ac * 


Fn. SET? 
2222 — 
: . 


| N | 
Tang. | Secant, | . 


Sine. 


1 9» 85870994182 9.74375 10 28625 10.0581010;31449 
9.685 809.9417809 74405[19-25595 10.05825 10.31420 
9.68603|9.94168| 9.744435] 10.25565| 10.05822[19.31397 
319.-68625]9.94161|9.74465|10.25536|10.05839110.31375|57 
9:68648| 9.941541 9.74494 19-25506[10.058401 10.3 1352156. 
$19 6867119.94147]9-74524|10-25476| 10.0585 3[10.31329155 
9-6869419.941 409.745 54 0.25446 10 05860 10. 31306054 
9.687169. 941330 9.745 84/10 25417/10. 05867 10. 3128453 
9.94126 9.7461 3010. 25387 10.058410. 31261052 

9.68762 9-94119 9:74043110-25357 10.05881 10.31238\51 
.6378419.94112[9.74673 10.25327 10.058880 10.31210|50 
9.6880719.9410519-74702|10.25298|10.05895| 10. 31193049 
9 688 309.9409809 74732010. 252680 10. 05902 10. 31171048 
3 6885 209.9409109. 74762 10.252380 10.059100 10. 31148047 
14]9.68875|9.94083| 9.74791] 10. 25209 10.05917; 10.31125|46 
59.688979. 94076 9.748210 10.25179]10.05924 10.31 103045 
1609.689209. 94069 9.74851] 10. 25150 10.0593 1 10. 31080044 
|" 719-0894219.9409219.74880] 10. 25 1200 10. 05938 10. 31058043 
1 * 9.68965 9.9405 59 74910] 10.250g0[10.05645' 10 31035|42 
1919.6898719.94048| 9.74939] 10.280610 10. 05952 10.310130 
2009. 690 109.9404109 74969 10.250310 10.059590 10. 3099040 
219.6903209. 940349 74999] 10. 2 5002 10.5910. 30968039 
229.6905 59.940279. 50280 10. 24972 10.059730 10 30945138 
8 9.690779. 94020 9.75058] 10. 249421 10.059801 10. 30923037 


So ol 


24 9.949139 75087] 10.2491 3110.05989110.30900,30 
251 9.69122/9.94005[9.75117|10.24883|10.05995| 10. 30878 

126 — 91449 939989.75 14610. 248 54.10.0600 10. 30856034 
27 9.691679 9399119.75176] 10 24824|10.06009] 10.308 33133 


2819.69190 9.93984[9.75205] 1024795] 10 06016 10. 30811032 
* 299.692 1209.93 9779.752350 10 24765] 10.060230 10 30788031 
I 282222224 9 4 10.060301 10.30766130 


| 5 Sine. | Tang. 45, Secant. 


— 


K 


1% 


„* — — 2 


[483] 


Tangents, and Secants. 


29 Degrees. | 


9.93970 
9.93963 
9.93955 
9.93948 
9.93941 


13819. 69412 9.93912 
| 39] 9:5943419-93905 


40 9-6945619-93898 


49 69479993891 


42 9-6950119-93884 


9-93869 
9.93862 
9.93855 


9.69677 9- 5.9382 
697009. 9583 
9.697221 9. 935 11 
9.69744{9-9380 
5$419-5976519-93797 


9. 9.69787 9-9379 


9.93775 
5819. 9.93708 
59 9 69875 9.9376 
60 222. 9:93753 
Sine. 


Tang. 


97526410 2. 


9-75294 


9.75323 
9.75353 
9 75332 


9.75412 


7 9.75441 


9.75470 
9.75500 
9.75529 


9-75559 
9.75588 
9.75017 


9-93876| 9-7 5047 


9.75676 
9.75705 
9.75735 


9.938489 75704 
9.93840 9.75793 


975872 
9.75881 
9.75901 
9.75940 
9.75969 


9-75998 


9.93782}9.76027 


9.76056 


6819.76086| 


9.76115 
9.760144 


| 


1 


10.2470 
10.24677 


10-24647 
10.24618 


| 


10 2441 
10.24354 


10,24295 
10,242606 


10.24236 
10.24207 


"5 "Y 


10 24589: 10. 


9 22 
10. 06124 


10.24324 


10 10241728 
10. 10.247148 
10. 24119 
10.24 
10.24061 
10. 2403 
10. 24002 


10.23973 
10. 23944 
10 23914 
10.2388 5 
1.23856 


8 Tang. 


Secant. | 


: 
— 


10 24736 10. 06030 
10. 06038 


—̃ͤ —— — 


10.0604 
10.0605 2 
10.0605 


10.061 


10.0611 


10.06131 
10.061 383 
10.06145 
10.061 53 
10. o6 160 


10. 06174 


10.3070 

10.30735 
10.30722 
10.30699 


10. 10. 30566 


10 30521 
10. 30499 
10. 30477 


10 30433 
10.30411 
10 30389 


10.30345 
10 30323 


10.066182 
10.061 


10.06211 
10.006218 


10 a 
10 06203 


10 30301 
10.3027 

10.30257 
10.30235 
10. 30213 
10. 30191 


10.0625 
10.0623 


10.06247] 10. 30103 


* 


2 
10. — 


0.3016 


10.30147 
10. 30125 


"Secant. 


60 Degrees. 


19 30455] 


10 30367 


E EAA 


27 


21 
— 


C 


19 
18 
17 
16 
15 
14 
13 
12 
11 


2 


* 


+ on E 0 


— 


ths 


10. 30677 26] 
10.305955 25 
0.24559; 10. 6073.10. 30632 244 
o. 245 30,10. 605 1010. 30610 23] 
10. 24500 10. 0608810. 305890 22 
10.244110. o 10. 06095 
10 24442] 10. 10.061021 T8. 30544 20 


— 


ee. 


WL £ — 


k 


[ 484] _ 
A Table of Artificial Sines, © by 
: 30 Degrees. 5 | 


— 


| Secant. | | 


9-5989719-9375319-791441 10 238561 10.00247110.30103160 
9.699 1909.937469 76173]10 23827 10.062 54 10. 3008 1059 
9.6994109. 9373919. 70202 10.237980 10. 06262 10. 30059058 
9.6995 309.9373 109.,7623 1010. 23769 10.0626 
'9.69984\9.93724| 9.76261 10.237 39 10.,06276] 10.3001 
9.70006 9.9371719.76290|10.23710| 10.0628 
9.700289. 93709 9.76319 10 236810 10.062910 10. 29972054 
719-70050]9.93702 9.76348| 10 2365210. 06298 
8 | 9.93695 9.76375|10.23623] 10. 06305110 2992852] 
9.20093[9.930871 9.76400) 10.23594] 10:090315 192990715! 

9.7011519.93680[9.79435;10.23565| 10.063 20 10. 2988 55% 
9:7013719-93673|9 7640410. 23536010. 06328 10. 2986349 
9 70159 9.93665 9.76493] 10. 23507 10. 06335 10. 2984248 
9.70180 9.9365 809.765 2210.234780 10. 06342 10. 2982047 
9.70202 9.9365 109.7655 10 0.23449 10. 06350 10:29798|4 
9.702 249. 936430 9.70581 10. 23420 1056377 168.2977605 725 
9.70245[9.93636| 9.76610] 10.233910 10. 06364 10,2975 5144 | 
9.93628 9.76639} 10.23362 10.00372, 10.29733143|. 
9.93021] 9.760668] 10.233330 10. 06379 10 2971242 
| 9.93614|9.76697] ro 23304 10.6386 10. 2969041 
9. 7033209. 936069. 767 260 10.2327 5 10. 06394 10.2958 40 |: 
9.7035319-93599 9.7675 510. 23246 10.06401] 10. 29647039 35 
9.7037519-93591 9.70783 10. 23217 0.06409 ro 29625138] 

9 75475865 9.798 12110. 23188 10 840 16. 29604037 
97041919-9357719 708411 10.231 eee 10:295821g0| 
9.70440 9.93 599.7687010. 23 1 300 10. 0643 110 29567035 
9.70469 9356219.70899] 10. 231010 10. 06438 10. 29539344 
9.704839 93554/9. 76928 10 23072 10.064460 10. 29518033 
9. 705049193 547 9.7695 7] 10 23043 10. 0645310 79496032 
| 9.7052519.93540[9.76986| 10 23014 10.064610 10. 29475031 
292 222838227 10.22985] 224307 
r [Tang | oY Becant, 


59 Degrees. 


[= | 


— | 7 
. oy 


— 


—_—  . 
y # Tangents, and. Secants. 


— | 


2 


- as - -0 = 


| 4 27" $6, 2 5 


= „ | , [ b , 3 3 | | 2 | | 
S| Sine. | Tang. | Secant. HES 
= 4 w >: & 5 


— — 


30[9-7054719-9353219-77015|19.22985 10. 10.06468 10-2945 3030 
1 3119-7056819.93525|9-77044 1 10.064750. 2943202 
3209.705909. 93517 9.707310. 22925] 10. 06483 10 2941 28]. 
|33[9-7001119.93510|9g 7710210 2289gſ 10.06490110.29389j2 
34|9-7963319.93502|9-77130, 10 2287010 10. 0649810. 2936742 


——ů— — — — — — — — V — — 


135 9.70054 9934950977159 10.2284 1] 10. 10.06505 10.29346 25 
3619-7067 519.93487|9-77188 10. 228124t0 06513 40.29325ʃ2 

379. 70697 9.934809 7721710. 2278310 06520110 29303123 
389.707 1809.934720 9.77246 10.2275 10.065280. 29282 22 
39 9-7973919-9340519:77275 10.22726 10.06535 10.29261Þ21 
[40[9-70761[9.934571 9-77 303] 10-22697 10.065 43 10.29239[2 
4119-7078219.93450\9-77332] 10.22668| 10.06550[10.29218|t 
4209.708039 93442 9.773610 10.22639] 10.06558[10.29197]1 
4319-70825 9.9343519-77390; 10 22610 10. 06565 10.291767 
4409.208469.93427 2224.8 10.22582þ10.06573[10:2915 441! 
4509.708679. 9342009774410. 22553010. 10.06;80 10.29133 
45.708 889.93 4129.774760 10. 2252410. 06588 ro'29112] 
4719-7990919-93495[9-77505| 10.22495 10.06595 10. 29091 
489.7093 19.933979. 27583510 2246710. 06603 10. 29069 
4919-7095 219-93390[9 77502 2:10. 22438010 06610] 10 29048011 


509.7697 309.93382 9.7759 110.2240910. 10.06618|10.29027|10 
1519.709949. 93375 9.77620 10.223810 0.06625 10. 29006 9 

29.710159 933679 774811 10.223521 10.066330. 2898 5 8 
| Þ 9.710369. 93360 9. 77677 10.223 231 10. 06640 10. 28964] 7 
|5419:7105819-933521 9-77 9.77706] 19.22295 10.06648| 10, 10.28943 
$519-7197919-93344]9- 75787 10.226610. 10.06656| 10. 10.280921 
$619-71100[9.93337| 9-777 63] 10,22237|10.06663| 10.289 
| 5719-7112119.93329[9. 77325 10. 22209110 06671] 10 28879 3 
589.7114209 933 229.7782010. 22180 10 06678 10.288580 2 
5909.7 11639.933 149.7784910. 2215 10 10. 06686 10 28837] 1 
| 60]9-7118419-93307 9.778771 10. 10.22123 10. 10.06693 10.2881 
LE Sine. |. 4% - Tang. Fecant. 


% 


50 Degrees 


- „ 2 * 2 . 


1 486 ] 


"A Table of Artificial Sines, 


31 Degrees. 


— — 


| 15 9: 5 70 
- {169-71519 


| 


25 9.71502 9.93154[9.78448 
219.71622 9.9314 9 7847911 . 
9.78 9505, o. 


12497 7286, 9.93123 


127 9 71747, 9-93100 


S| Sine, Tang. 


——c 22 — 


9-71184\9.93307 
9-7120519-93299 
9.7122019.93291 
19-71247] 9-93284 
41971268, 9.93 93276 


9.77877 
9.77906 
9:77935 
9.77963 
9.22992 


10. 22123 
10. 22094 
10.220635 
10. 22037 
2j10,2200 


— — — 


8 88 


9. 71289 9 9 93269 9. 78020 


9-71310' 9.93261 
719 71331 9-9325 

9:71352.9.93246|9-7810 

2223223025 93238|9.7813 
—— 7139479932309. 
11 9-7141419.93223 
129-71435|9-93215 


v5.33 


9.78049 
9. . 4 


10.2198 
10. 21951 
10. 21923 
10.2189 


9.78249] 
9.78277 
9. 9.78306 
9.78334 


13 9-71450[9.93208 
14 9:7147719:93200] 9-79: 
9-93192 
9.93185 
17 9-7153919-93177 
189-71560 9.93169 
199-71581 99316119 78419 


22.9.71643 9.93138 


239 71664 9.9313119.78535 


25 9.71705 9.931189. 978790 
26 9. 71726 9.93108 
9.78647 


289.71767| 9.93092] 9.78675 


9.78562] 


[0.21751 
10. 10.21723 


10. 10.271695 


— 


Secant. 


10.065693 
0.06701 
10.0670 
10.0671 


10.060722 


16.2876 


10. 28795 


10.28774 
10.28753 


10.28732150 


10 06732] 10.28711 
10.06739! 10. 28690j 
10. 0674710. 28669 


10.067 54 10. 28648 
10.218651. 0626210 28622 


tO. 10.2183) 10. 10.06770 10.23607 
10. 21808 10.06777 
10 21780 10 06785 


10. 10.0800 
10. 10.06808 


10. 06793! 10.285 44 
10.28523146 


7 
10.28586 


10.28565 


10. 10.28502 


10 216880 10. 06816 10.28481 


9.78018[10. 


10.21581! 


[10.21552 
4; 10.0635 4 
5 10.06862 


10. 06846 


10,06869 


9.7836310.21637] 10 06823 10.28461 
9.783910 21609 10.06831 10. 2844004 
10 06839 


IO. 10.28419 
10. 10.28398 
10.28378 


10.28357 
10.28336 


10. 06877 10. 10.283153 


10. 0.06885 0. 10.2820 
10.068931 10. 28274 
10. 06900 10. 28253 
10. 0690810. 28233 


29 9.71788 9.93084 9. 78704 10. 069 161 10. 28212031 
130 $09.7 .7180919.93077[9- 178732 10.06923]10.28192130 
| "Sine. | | Secant. 8 


ö 


58 Degrees. 


[487] 


| Tangents, and Secants. 


— 


31 Degrees. 


35˙71917099 


1 9.92950 
| 46]9.721 37]9-9295219-79185 
_ [471]9-7215719-9294419-79213 
4819-7217719-9293019. 792441 
9.79209 10,2073! 
9. 75220 10. 20703 


4919-7219819-9 


53 9. 12279 


3119- 7182 9. 93 
32 4 7185 4 45s 


9-93038 
3609. 7193 9. 22035 


32 — — 39:99) ee 


19-92 22889 9.79410 


6019.92866 


— TÄ 


978732 
9],9-78760 
9-78789 
9.78817 
30406 9.78845 
9-78874 
9-78902 
978930 
9. 78959 


9.7901 5 
9.79043 
92983 9.79072 
9.79100 


222258092 2 
9-791 5601 


9-92929 


9.79320 
9-79354 
9.92897|9.793832 


9. 9.92881 
9.92874 


9.79438 


9.79495 
9.79523 
9.79551 


9 92858 
9.92850 


+2119:92542[9-79579] 


Tang. | 


9.79466 


10. 21268 
10. 21240 
10. 21211 
10 21183] 
10 21155 


10. 21126 


10. 2 10981 
to. z 1070 
10. 21042 
10.ztolz 


0.20985 
10. 0957 
10.20928 
10.20900 
10.20872 


10. 20844 
10. 20815 


Secant. 


10:06923 


10.06931 
10.06939 


10.06947| 


10.06954 


10,06962 
10.,06970 
10 06978 
10,06986 
10.06993 
10:07001 
10.07009 
10.07017 
10.07025 
10.07032 
10.07040 
10.07048 


10.20787 


10,20618 


Sine. 


10.0756 
10. 07064 


10.07079 
10,07087 
10.07095 | 
10.07 103 
10.0711 


10.075118 


10.07 126 


1007134 
1007142 


10.077150 
10.071 = 


t0.28192 
10.28171 


10 28150 


10'27945 
10.27925 
10.27904 
10. 27884 
10 27863 
10. 27843 
10.27823 
10 10 27802 
10.27782 
10.27762 


10.27741 
10.27721 


10.27701 


[ 488 T 


8 8 : 
| 
| "A Table of Artificial Sines, <Þ - 
| 32 Dares | 
8 20 , 1 1 , 8 
| | | 
/ 8 | | 


09.7242 109.9284209. 979575 10. 2042 10 10. 
9.79607[10.20393 10.2755 59 
| 219-72461[9.9282619-79635110.20365 10.275 39158 
{ 319-72482|9.92818[9.79663[10.20337 10.275 18057 
Ie 9:92810]9:79691110.20309] 10.07 190) 10427498158. 
15 9-235 52 9 92803 57571 190.2747855 
1 $19-7254219.92795|9-79747[10.20253] Ic 10.27458[54- 
719-72502][ 9.927871 9-79776110.20225| 10.07213] 10.27438 53 
1 819.72382 5.9277919-79804[10.20196 10.07221]10.27418152 
4 9922602 9.22770 9-79832]10.2 20168] 10. 07229 10. 27398151 
109.72623]9.92763] 9-79869|10.201 40] 10.07237|10.27378]50 
119. 7264309. 9275 59.798880. 20112 


— 
. 
i | 
> 
. 
N 
0 
me 
+> 


* 


on 10.07245110.27357|/49 
\ ot 12 9.72663 9.92747 9. 79916 10. 20084 10. a hos 27337 48 
113 9.7268309.927 399.799 44 fo. 20056 10.07261] 10 27317147 


4 [14 9 72703[9.92731| 9-79972]10. 200810. 0269 10. 27297146 
3 15 foods. 0 Q2F27 9.80000{10.20 5 10.0777 10. 2727745 
e 169.7274 9.92715 9.80028|10. 19972 US 10-27257144| 
N 72763 992707] 9-80056[10.19944] 10 0793 10.272370 
189. 72783 9.92699] 9. 80084410 19916 10 07301! 10.272172 
19 9.72803 9. 92691 g 80112[10. 10.19888 10.07309] 10.27 197K 
20 9.72823 9.92683 9.80140 10. 10. 19860 10. 07317 10. 2777740 
21 9.72843 9.926759 8016810. 19833 10.057325 10.271 57139 
22 9.72863 9.926679. 8019610. 19805 10 07333010. 27 137380 
23 9 72883 9.926509 8022310. 19777 10.073410. 27118037 
24 9-72902 9.92651]9-80251ſ10.19749] 10.07349]1 10.27098136 
25 9.72922 9. 9.92643 9. 8027910. 197210 10. 07357 10,27078135 
20 9. 72942, 9.9263 50 803097110.19693} 10 07365 10.27058[34 
27 9 72962 9.926279. 8033510. 19655 10.073730 10.27038[33 
28 9.72982 9.926199 8036310. 19637 — 10. 27018032 


—— AA... 


8 


29 9.7 3002 9.926119. 8039 110. 19609 10.07 38910 26998031 
30 973022] 9.92603[9.80419 r0.19581] 10.07397] 19. 10.297838 
e Sine. Tang. Secant. . 


* 
. 
#- 
— wt. ä —— Ae. — BK. 


57 Degrees. 


9 9 — SP” 1 . = "=F 4 — 3 


ll... Ai 


C 489 1 


2 Tangents, and Sceants. N 


32 Degrees. 


40 
41 


39 222559 


Sine. 


9.73042 
9.7306 109 
9.73081 
9 9 73101 


9. 73121 
9.73140 
9.73160 
9.73180 


9.73219 


9.73435 
973455 
9 73474 


9-734941 9- 


9.73513 
9.73533 
973553 
9.73572 
9.73591 
9.73611 


9. 9.92603 


9. 9:92571. 
9 9 92563 
9.92555 
9: 92547 
9.92538 
9:92530 
9.92522 


9.92514 


9.92506 
9.92498 


2.25 


9.92482 
9.92474 
9.92466 
992457 


492 73399|9-92449 
9.7 3416 


9.92441 


9.92401 


9.923929. 


9.92384 
9.92376 


= 


9.92307]19.81224 
9-92359 22252] 


"Sine. 


Tang. 


2.80419 
9. 92595/980447 

92587 9.80475 
9.92579, 9.8050 


2.80 805 30 
9.80558 
9. 805 86 
9. 80614 
9.80642 
ess? 


9. 80697 
9.80725 
9.80753 
9.80781 
9.80808 
9.80836 36 
9.80864 
9.80892 
9.80919 
9.80947 


9.39975 
9.81003 


9.81196 


a. 


0.19581 


10. 19553 
10.195 26 
10. 19498 
1249420 


10. 19442 | 


I0.19414 
10.19359 
10.19331110.0 
10.193030 10.0 


10. 19275 
10. 19247 


10. 19220 
10. 18.191922 
10. 10.19164 
10.191 — 
10.1910 

10. 19081 
10.1905 
10. 19025 
10. 18998 
10. 18970 
10. 18942 
10.189714 
10. 18887 
10. 18859 
10.18831 
10. 18804 
10. 18776 


10. 10.18748}10.0 
Tang. 


«4 | F 


Secant. 


10.07397 
10.074905 
10.074113 | 
10.97421 


10.0744 
10 07454 


10 07494 
10 07502 


10.07510 


10. 10507518 
10.075 27 
10. 07534 


1007543 
10.0755! 


10.07559 
10.07567 


10.07600 
10.07608 
10.07616 
10.076235 
10.07633 
10.0764 1 


10.26959 29 
10.26939 28 


10.26919 
10. 26899026 


10. 26840 
10. 26820 


26 
25 


43 
22 


10.257810 20 


10. 26761 19 


10. 26741018 


10.2672 
10,2670 


— — 


10. 26682 
10. 26663 
10.26643 
10. 26624 
10. 26604 

10. 10.265 84 
10. 26565 
10.2654 
10.265 26 
10. 26506 


10. 1.26480 
10. 26467 
10. 26448 


710 


13 


O 


10. 26428 
10. 26409 


10.253891 © 


— . oo 


ON Degrees. 


wan - 


22 


- 
oj a c 
. 
1 


24 


18. 
141 


* 


2 0 


— ate. att. A : 
” 
: 
* 


ww 
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\ 


m_ 


lo ww own [+ w 9 - ol. 


A Table of Artificial Sines, 


33 Degrees. 


IO 


9.73786 
9.73805 


9.73824 : 


9.73843 
9.73863 
9.73901 
9.73921 


9-7365019-92343]9-81307 
9.7 36691 9.9233519-81335| 


9.737661 9.92293 


_ 
* 


9.92285 500 


10. 18610 
10. 18582 
10.1855 5 
10.18527 
10.18500 


10.18472 
0.18445 
.18417 
10.18389 
10. 18362 


9.92236 9.81666 
9.92227] 9.8 1693 


9-7394 


9.7395919.9221119.81748 
9 73978] 9.92202 9.81776 
9.739989.92194 N 
9.740179 92186 


9.7403 

9.74055 
9.74074 
9.74093 
974113 
9.74132 
9 74151 


9 92219] 9.81721 


9.81804 
9.8183 


9.9217719.8185 


I 
9.92169 9.81 1 


9.9216109.819 13 
9.921 529.8941 
9 92144|9.81968 
9 9213619.81996 
9.92127]9.82023 


9-74170 


3919-74189 


9.92119]9.82051 


10.18334 
10.18307 
10.18279 
10.18252 
10.18224 


10.18197 
10.18169 
10.18142 
10.18114 
10.18087 


10. 18059 
10 18032 
10. 18004 


10. 17977 


10. 17949 
10. 17922 


10.070641 
10.076649 
10 07657 
10.076666 
10.075674 
10.076682 
10. 07690 
10. 07698 
10. 07706 
10.0771 5 
10.07723 
10.0773 
10.007740 
10.077 48 
10.077 756 
10.07765 
10.07773 
10.07781 
10 07789 
10.07 798 
10.07806 
10.07814 
10.07823 
10.07831 
10.07839 


| 10,07848 


10.07856 
10 07864 
10.07873 


9.92111 982078 
Sine, 


Tang. 


10.007881 
—— 


10.263 


10 2635 
10. 26331 
10. 26311 


10. 26292 
10. 26273 
10. 26253 
10. 26234 
10. 262 1 % 


10.259465 
10.2592 


10. 25907 
10.25888 


10.258868 


56 Degrees. 


37} 


36 


35 
34 


33] 


| 


10.2638 00 1 


— 


4 


1 491 J 


Ls and Secants, 


33 — 


5 Sine. 
37 974780 
31] 9.74208 
32] 9.74227 
33] 9-74240 
34 9 74205 


35] 9: 9.74284 
36] 9-7 4303 
37] 9-7 4322 
3819-74341 
39 974360 
40] 9+74379 
41] 9-74398 
14219-74417 
4319-74430 
441 9:74455 
14519-74474 
46] 9:7 4493 
9.74512 


589. 74719 
22 974737 
42 742859. 


o 9.91925 


9.92111 
9.92102 
9: 92094 
9.92080! 


9. 92008 
9. 92060 
9.92052 
9.92044, 
9:92935 
9.92027 
9:92018 
9.92010 
9.92002 


92199319: 
9.550 a 


9.91976 
9.91968 
9 91959 


9.82078 
9.82106 


9.82133] 10.17867 
9.82161]10.17839 
9. 9-92077| 9.8: 82188 10.17812 


9.82325 


10.17675 
10.1 7 


29105109. 


9.91942 


9.91934 
9.91917 


9.91908] F 


9. 91900 
9.91892 
9.91883 
2.27855 


10. 17922 
10. 17894 


10. 17620 


10. 17593 
10.175635 


10.175380 10 


10.1781 
10 12483 
10. 17456 


10.17429 
10. 17401 


— — — — — 


10.17374 
10.17347 
10.17320 


10.17 292 


10. 10.17265] 


10. 10.17238 
10.17210 
10.17183 


10.17156| 


10.17129 
10.17101 


| 


9.82215 10. 10.17785| 10.0; 
982243010. 17757 


9. 8227010. 1278 
9.822980 16. 17702 


Secant. 


10.7889 10.25811 
10.078980 10. 25792 


10.0790 
10.9791 


30 


10. 10.7923 10. 10.212275 


10.0793 i 10. 10.25716 
10:25697]2 


10.0794 


10.079605 
10.07973 


10.0804 


io. o8oꝗ 


1007948 
10.079 56 


10 07982 


10.07990 
10.07999 

08007 
10.080 15 
10.08024 
10.008032 


1025678 
10. 25659 


10. 25621 
10.25602 
10.25 583 


29 
10.257728 


10. 2 2 


10.25 5641 


10-25555 


10.255260 5 
10.25 50014 
10.25488]13 
10.254691 2 
10.254501 


10.08058 
10.08066 


10.08075| 
10.08083 


10.08100 


i; 


10.08126 


10.081 
10.081 


| "Tang. g. 


. 


10.25413 
10.25394 


I0.2543210 


101 


0 


o Alen 


* 
* 4 * 


ar I. 


21 Table of Artificial Sines, 2 


34 Degrees. 


1 


9.74756 
9.747759 
9.7479 

9. £2029 
9.74531] 
9.74850 
9.74808 
9.74887 


2724924 
9.74943 
9.74962 
9.7498 


9.74906 


918 49 
9.91840 
9.91832 
9.91823 
9.591875 


9.918069. 


9.91798 
9.91789 


92178109. 


9.91772 
9.91763 
991755 


974999 


9.75036 
9.75054 
9.75073 
9.75091 
9 75110 
9.75128 
9.75147 
9.75165 
9.75184 
9.75202 
9.75221 
9.75239 
9.75258 
9:75276 
9-75294 
3019-75313 


9.7501719 91738 


9.91746 


9.91 729 
9.91720 
9.91712 
9 91703 
9.91695 
9.91686 
9.91677 
9.91669 
9.91660 
9.91651 
9.91643 
9 91634 
9.91625 
9.91617 


991957] 


Tang. 


10.171701 


10. 17074 


10. 17047 
to. 17020 


10.165992 


10. 16965 
10. 16938 
10. 16911 
10. 16884 
10. 16856 


10. 16829 
to. .1 6802 


10.16775 
10.16748 


10. 16720 


9.83307 
9.83334 
9.83361 
9.83388 
9.33415 
9. 9.83443 
9.83470 
9.83497 
9.83524 
9.83551 
9.83578 
9.83605 
9.83632 
9.83659 


9.91608 
9.91599 
Sine. 


| 


9.83686 


1 


10. 16693 
10. 16666 
10. 16639 
10. 16612 
10. 10.16585 


10. 10.165758 
10. 16530 
10. 16503 
10. 16476 
10. 16449 


10. 16422 


10 16395 
10. 16368 


10. 16341 
10.163114 
10. 16287 


Tang. 


| 


Secant. 


10.08143 
10.08151 
10 08160 
10.08168 
10.08177 


10.08 185 
10.08194 
10. 08202 
10. 08211 
10. 08220 


10.08 228 
10.08237 
10.08245 
10.08254 
10.08262 


10.08271 
10.08280 
10.03288 
10.08297 
10. 08305 


10. 08314 
1008322 
10.08331 
10.08340 
10. 10. 08349 
10. 10.083757 
10.08 366 
10. 08375 
10.08383 
10.08392 
10.08401 


10.24687 


| Secant. 


10.2524 60 
10.25225159 
10 25206[58 
10.25188]57| 
15 


10.25169 
10. 25 150 
10.258132 
10.25113 
10. 25094 
10. 25076 
10. 25057 
10. 25039 
10 25020 
10. 2 5001 


10.24983 
10.24964 


10.24940 
10:2492 


7143 
10. 24909042 
224954 


10.2487 2 
10.24853 


10.24235] 


10.24816 
10. 10. 24798 


55 
54 
53 
52 
4 
50 
49 
48 
47 
46 
45 
44 


10. 24779 
10.24761 
10.247 4.2 


10.24724 
10.24706 


—_— 


— 


55 Degrees. 
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Tangente, and Secants, 


ht. Ae. Adler oo 


34 Degrees. 


„ 


IE a adiik 7 DX 
Fo ® 
=} Sine, 
* 


369.7573 
319.7533 


3300 75308 
349-75 75380 


369-75423 
3719-75441 
3819.7 5460 


109. 75496 
4119-75514 
4219-73533 


44928559 
45: 75587 
46.9-75605 

479 —— 
48 9.75642 

199.27 


19.7696 


51 
15319-75733 
5$49-75751 
55 9.75759 
569. 25787 
579 75805 
58975823 
825 7584. 

9 7585c 
_— 


—— _— 


9-91599 
| 991591 

329 75350 9-91 582 
9.91573 
8619-91565 
359 2 0 


9.91539 
9.91530 
399- -7547819-91521'9:33957 
991512 
9.91 704 
9.91495 
1355. 7555119: -91456 
9-91477 
9.91469 
9.91 460} 
9.91451 
33445 
91433 
509-7 55 77 91425 
9.91416 
$29-7571419 91407 
9.91398 
9.91389] 9: 
9.91381 
9 91372 
9.91303 
44 U 
9-91 


281 619-8 


91556 
91547 


45 


Sine 


Tang. 


9.83713 
9.83741 
9.83768 


9-83984 
9.84011 
9.84038 
9 84065 
2 
9.841 . 
9.84146 
9.84173 
9 84200 
9.84227 
9:84254 
9 84281 


10.161 


10 158 


— — 


10. 10287 
10. 16260 
10. 16232 
9 83795] 10. 16205 
9.83822] 10.16178 
9.8384 

9.83876 
9.3903 
9. $3930 


10.15773] 10.08567] 10. 
10.15747 
10.1572 
to 15693] 10.0859; 
| 10, 15665] 10.08602 
10.15639 211 
10.15612] 10.08619 
10.1558;] 10.08628 


* 


Secant. 


10. 08401 


10.084 
10.08427 
—. 8435 


Fl 10.08444j 
10.16124 
10. 1609 
10. 16070 
tO. 10. 15043 


10.1601, 

10. 1598 
10.1 5962 
10.19935 
10. 1590d 
IO0.15881 


l0.15854 
10. 15827 


10.08453 
7 10.08402 


10.08470 


10.98488 
10.08497 
10.08505 
[0.08514 
10.08523 
10.08532 
10.08540 


10.08549 
10.08 55 x 


10.0857 5 
10. 08584 


1098611 


10.0863 
10.08646 
10.0865 
10. 08664 


10, 08409] 
18 


U 


10 0847910 24522 


| 


10. 24249 


10.2468 301 
10. 2466929 
10,2405 1028 
10. 24632027 
10.24614ʃ26 
1 2459525 
. 

10 245893 

10. 24541 
216 
10.24504j20 
10.24486j19 
10.24467 


10. 2444 


180 
17 


10.2443 10106 


10.244137 5 1 
10.243944 
10. 24376013 
10.243582 
10. 24340 * 


10. 24322010 
10.24304] 9 
10. 242801 8] 
10.242677 


10. 24231 
10 24213 
10 249. 
1024177 
10.241 50 f 


a l 2s 


| 


{| Mio.” 
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5 A Table of Artificial Sines, | 
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35 Degrees. 


—_ 


* - 


* 


Cate > O 


I 
17 


18] 9.76182 9.91176 


67 


9.252009 91167 


10 
20 
21 
22 
23 
24 
2. 
125 
26 
27 
28 


E 


99 2 5 


Tang. 


997330984523 


9.91328 


$93119:91 301 


9-91 29219- 


96719-91283 


9-91274 
9.91266 


119:91257 


9.760391 9.91248 


9.76057 
9.76075 
9.76093 
9.76111 


929292 
9.91230 
9.91221 


A hos 


9.76129 


9.91203 


.76146]9.91194 
An 9.91185 


9.762189 91158 


9.7623 

9.76253 
9.76271 
9.76289 
9.76307 
9.76325 


9.91150 


9.76342 
9.76360 


— — 


9.91087 


9.763781 9.91078 
-76395 9.9100 


Sine, 


9-84550 


9.84576 
bo 


9.84818 


| 


* 
— 


10 15450 
10. 15424 
10.1 5397 


| 


10.15477, 10.08664 


Secant. 


10.08672 
10.08681 


10.24105 


10.08 


10.24087 


10.15370 10.08699 10. 24069 


10. 15343 10. 0870810. 24051 


10. 15316 10.087 17. 24033 


10. 15262 


10. 15289 10 0872 


10.0873 


10 15182 
10.185155 
1015128 
10.15 10 


10.0875 2 
10.0876! 
10.08770 


10.08788 


9.8497 

9.85006 
9.85033 
9.85059 
9.85086 
9.85113 
9.85140 


9.85106 


9.852 

988260 
9.85273 
9.85300 


10.14968 


10.14834 


9.85327 
2 


10.14673 


10.15075 
10.15048 
10.15021 


10.14994 


10.14941 
10. 14914 
10. 14897 


10. 14860 


10. 14807 
10. 14780 


10.147583 


10. 14727 
10. 14700 


10.08797 


10.08779| 


10,0880 


10.08842 
10.08851 
10.08860 


1 0.08868 


10.23854 


10 23747 
10. 23729 


10.08877,10.23711 


10 08904. 
10.08913 


Tang. 


10. 08886 70.23693 


10.08895 10.2367 


10. 23658 


10 236403 
10. 08922 10. 2362231 
10.0893 1 10 23605030 
e — 1 


cant. 


_— +; — E 5 


— 


— A. et ts. c ** 


54 Degrees. . 


WW 


10. 24015 


6 10.15236]10.08743]10. 
10.15209| 


580 
57 


6 
T 


44 


10. 88 150.2383663 
10.088240. 23818042 
10.0883 3110.23 
10. 23782 
10. 23764 


41 


— 


— 


9 


[49%]. 


— oo — 


* 
P — 
a i... 


Tangents, and Secants. 


— 


35 L 


425.76557 


(431976625 
76642 


470. 76695 
45,9 70 70712 
49,9-76729 
509.76748 

; 19.76785 


9. 91069 


9.910609. 


9.91091 


9.91042 
159921925 
9.910249. 
9.910149. 


9.91005 
9-90996 


272554 2902712 
9.909789. 


9.90969 
9.90960 
9.90951 


9.20942 9.85 


9.90915 
9.90906 


9-90896| 9.85834 
9208879 55 


13 5 4% 


10.1467 
10 14647 
10. 14620 


0.14593 


10.1 14566] 


10. 14549] 
10.14513 
10.14486 


| 10.14460| 
$074 29-14433 
10.144006 
10. 14380 10. 0903 


10. 14007 


Secant. 


10. 0893101 


10.0894. 
10.0894 
10.0895 
10, 08968 


10.08977 


10.08986 
10.03995 
10.09004 
10 09013 


10.09022 


10.09122 


10.09158 
10.09168 


10 23375 
10. 23358 


1023288012 
| 11 


39 
29 
28 


87705 


8 
10.235527 


10.233426 
10.235 16 25 
10.23499024 


10. 2348123 
10. 23463022 


10. 10.23446 21} 
20 


8 


10. 23428 
10. 23410 


10.23393ʃ/ʃ 


I 
i 


10.23340| 


10.23235| 9 


10,23218} 8 
410. 232001 7 
10.23183] 6 
10.23165] 5: 


10.23148] 4 


10.2313 3 
10.2311 


10. 13900 10.09 195 m0. 852 2 1 


10.09204| 10, 10.23078} © 


Want 


15 
10.23323ʃ4 


4 Lt. An CD nn mi 
1 
_ 


- 


edn. a. 4 


| WR. — 


9 * » N 
4 _ 
. 8 *. 
= 
— Ci L : 
” 0 


0 : 


* = 3 Table GF Ari Sine, 


— 1 


r 


9519-90704 2 96579 1 10.1350 


9.90670 9.86 471 10.13529 
9.771649 9066719. e 


759.7718209 gob5 719.8652 


eng 


9. 9.86556 10. 13344 10-0938 
9.86683 10.13317 10.09398 


ö 9.86709 10. 13291 10. 09408 
23 9.77319 9958319.86736| 10.13264'10-09417 
12419-77330]9 9957419-86762110.13238 10.0942 

4 10.1321 1321 116:59436|1 
[2619-7737519-9555.[9.86815/10.13185/10.09445 
1279.773889. 005469 86842] 10. 13158 10 9454 
| 9.86868] 10.13132 10.09463 
5 10. 13156 10. 09473 


IT: r 
1 1013079 10 9948 


10:22733 
10.2271 
10 22698 
10. 22681 
10. 22664 


10. 22647 
10. 22630 
10. 22613 


10 22595 


10. 22578 
0.22561 


© Tang, | 4 Ba ecant. 


| 219-76922[9.9979619.86126] 10.13874ſto. 09204 10. 23078 60] 
119.76939]9 9078798615 310.1384710 0921310 23061059 

20 9.76957 9.9077 9.86179] 10. 13821010. 09223 10. 2304358 

30.769749. 907689. 8620610. 13704 (10. 09232 10. 2302657 

| 9.90 90759 9.86232] 10. 10.13768 to. — 10. 23009 6 


9 90750 9.85259 10. 1374110. 59250 10. 22991055 
9.90741 9:88285[10.13715|10 09259 10 2297 
9.907 31] 9 86312] 10.13688[10.09269 10.229573 
6109.907229 86339] 10.1 3662 10.09278110.22939]52 
7078 9. 228232888819. 10.1363 5 e 10.229225 


| 10.13476[10. 09343110 10 22819145 
| 1519-77199] 9.90048] 9. 86551 10,13450[10.09352]1O. 
9 99039 9.86 5 10. 13423010. 0936110. ponds 43 
10. 1339710. 09370010. 2276742 

0620] 9/866 6630 10. 10.133700. 0938010. 22750041 


7 3 —.— 


— äx‚—— A. | 


* —_— 


£.497 ] ö = 
_ Tangents, and Secants, he 


130! 9-7743919-903189 86921] 10.13079| 1009482 18.256736 | 
3109.774569. 90509 9:86y47110.13053(19.09491 10.422544 29 ; 
[32,9 77473]9-9049 9.86974 19-130261 10.99501110.22527| 28 


55752 7854370 988755382947 1 5555 10-2476 


40 9 — 9 9 90424 9-87485|49.12815] 10.09576 10.22391 
141197762619 90415 9.87211 10112789] 10. 9958510. 2237 
429.7763309. N 9-87238/19.12762| 10 09595 10. 22357 
4309.776609 90396 19 —.— Abe 19.09004 10.2234 
4419 7767719 2:99386, 9- 1009614 1022323 
14519- 9.7759 9.903779. 57310 10 10 12683 10. 10.595623 10.2230 
| 4619-77711] 9-90368, 9.87343] 10. 12057] 10.09932 10.2228 
14719-77728] 9+ 90358 9 87309] to, 12631010. 99042, 10 22 > þ 
1499-77744 9-90349, 9.87396} 10.12604 


| 510.1252510 e 
9.778129. 90311 10. 12499 10. 09689 0.2880 81 
9.77829 9.90301 
1802.278462 9 90292] 2 37 19 0! 
{5519-77862/9 90282 9.87580 10. 12420 10.9718 10 22138 
5609.778799 90273! 9.87606 10.1239 10 097710. 22141 
$5719-7789619-90263| 9.8763310 12367] 10 09737 0.221 
589.7201309. 902 5449 8765 10 1234 10.09746119.22087]. 
5919-77939 9-90244| 9.87685 8 10.097561. 2205 
2 NN 9-90235j 9 87: 10 09765 fto:2205 
* 3 K * _— —— — 
1 — 9 nn! Page GY Degrees. ea | 


+ nl owe 
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l 


Min. 10 Bad 
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"A " Table of Artificial Sines, © 


9.902359 7771 
4 

9021 19. 
2 


eter 
9.88080 
9. 9.38105 


1-519-7819719-99091 
. (1q49.782131[9.90082[ 9.88131 
179.7823019. 90072 9.88158 
1189.782469. 90063 9.88184, 
ese. 9.78203 9-90053 
'9- 9-7828919.90043 
1] 9.7829619.90034 
9.78313 9.900249. 


9.88315 
309.0000560 9 88. 388344 
25] 9.78362 9. 30535 


9.88367 

4269.783799 89985] 9. 35525 
1279.783959 89976 9.88420 
289.7841209. 89966 9.8844 

12919-78428, 9.89956 9.88472 

399 7844519-39947] 9-38498 2 


| Sine. © 


37 Degrees. 


—ů —vV— — 


9.8771 1010 12259 10. TITTY 
10 12262|10.09775; 


10.1223 
10.1221 


10.097 84. 
10. 09794 
2184010. 10. 09803 


10.1 


10.11974 


10. 11947 
10.1192 


10.1189 


10 el 
10.0983 
W 


[10.09813 | 


20 


10.0988 
10.09889 
10.09899/ 


10.09909 


10.1186 

10.11842 
10.11816 
10.11790 
10.11764 
10.11738 
10.1171 


10 .09918; 
10 9928 


10.99947, 


10.09957 
10.09966 


10.09976 


10. 1168 5 
10. 11659 


— — —-̃¼ 


10. 11633 
10. 11607 
101258 


10.11554 
10.1152 


10.11502] 10.10053 


Yo 


10.09986 
10.09995 
10.1000; 
10.10015 
10.10024 
10.10034 


10.10044| 


e | 


10. 10.2781 


10. 10.218503 
10.21787 


10. 21770 
10.09937| 10. 21754 


10.21737 
10. 21720 
10. 2 1704 
10 21687 
10.21671 
30-21654 
10.21638 
10.21621 
10.2 1605 
10.21588 
10.21572 


1.21855 


31 
30 


— 


— 


22 


— 


\ 
QF. 4 


£009] 


— — — ͤſ — — - — — 
[ Tangents; and Secants. | | 
1 — — mn 
113 V 
N | * | TY 2 
y ang. ' , | cant. q 

9.899479 8849810 11502 10,005 310.2155530 


9.89937 9.88524 10. 1147610. 1006310. 21539 
9.89927 9.885 50 10. 114500. 10073110. 215220 
949.899 1809.885710, 1142410. 1008210. 15061 27 
. 5903110.11397 10.10092110-21490 26 
9.89898 9.886529 10.11372/10:10102'10,21474] 25: 
89888 9. 8865 510.1 2 e 4 24 
9879 9.8868 110.113 19 10.10121[10.214 23 
9.887050. 1129310. 10131016.2142422 
39 2.887330 10.11267 19.101411. 2140521 
10 1124/10. 1015 0.21391 20 
| 10,11215/[10.10160,10.21375 
449.7864 2 9.89830 9.888 12010. 11188010. 10120 10.21358| 18} 
| 10,11162/10.10180/10.21342 
10.11136|10.10190 10 2132 


9.55895 to:11710/10-T0700 10-21 3000TE 
9.88916 10. 11084 10. 10209 10.2129 
9.88942 10. 11058 


10.10219/ 10.2127 
9.88968 10.11022 


10. 10229 10.2126 
9.89994/10 11005 10. 10239 10.21244 
2 9.89020 10.1 


tv 
2 


2 
5 
Oo 
\O 
OO 
2 
2 
0 
2 


* — 


1 


— CY 


| 
* 


111 ws 
o 10.10980 10. 10246 10 2122801 | 
9.89047 10,10954/10 10258] 10 212124 
9.8907 3 10. 10928 10. 10258010. 211 
9 89099 10. iogoiſ 10 10278010.2117 
28912510. 10875 10 102881 10.2116 
57 9.78853 9 $9703 9.8915 1.18. 10849 10. 10298 10.21147 
 8619.78869; 9.89693} 9.89177] 100823 10.1030 10. 21131 
5709.788869 89683 9.89203] 10 10797 10 1031701021114 
589.8890209. 896739. 8922910 10771010. 10327 10. 21098 
599.789 189.8966 39.8925 5 10. 10745 10. 10337 10. 21052 
6019-789 2 89653 S 10. 10342 10. 21066 


Sine. 


1 (= 1 
®, 7 : 
þ 43 


=» 


| o — td. 93... a | 
* 


Tang. Secant. 


52 Degrees. 


* 
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. N Table of Artificial Sines, © 


—_ — 


„, 
—— ſ— 


5 


nah 
9.78950, 9-89043 


9.8963. 


9.78907] 
3119-78983 


819.395 34 
9.89524 


9.7916 
9.89475 


97925609.89455 
9792720989445 
9.79288 9.89435 
979394, 9.89425 
9-7932919-89415 


21 
22 


24 
25 


| 
49.793510 89395 


9.89524 
9."899919-896 14/9 8935 
519-7991 519-896c4| 


9.89544 


609.895 149. 
95 39504] 989071 


9.89494 
1 7 25 


i 9.7922 
EE 9:89405| 9.89775 
20 


* 


—ͤ — —— 


10.107160 


07] 10 10693 


10.10667 
10. 10641 
10. 1061 5 
10 10589 
10 10503 
10 10537 
1010511 


10. 10433 

$ 0.10407 
| 10.10381 

10.10355 
16.10329 
10. 10303 
0.10277 
10. 10250 
1010225 


10. 10199 


7110.10173 


10. 10147 
10. 10121 


10. 10099 


979335 9.89405 9.8 


10. 10043 


12.9 
Io. 10450 


| 10.1005 


Secant. 


10. 10347 
10.10357 
10.10306; 
10.103760 


10. 10390 
10 10406 
10. 10416 
10.1042 


6 
10.104306 


10.2106 


10. 21050 
10.211034 
10721017 
10.21001 


10.20985 
10.209659 
I 2.209 5 

19,209 37 
10.20921 


10.10440 
10. 10456 


10 10496 
10. 10506 
10. 10515 
10. 10525 
10 10385 


10.10545 


10. 10595 
10,1060; 


10.10466 
10.10470, 
10. 10486 


5110. 20728 
$119,20712 
59. 20696 
1.20580 


19. 20905 


10. 20889 
(0.208707 | 


10.20856 


10. 20840 


0.20824 
10. 29808 


— — 


7 
59 
58 
57 
56 
551 
54 
53 


10. 20792 
10. 20776 
10.2076 


10.20744 


ty 
10.20049 


41- 


27 10.10017] 10.1061 f 0. 20633 
0 10. 1062610. 20617 
10. 10636110. 20601 
10.10646 10.20585 


SECAnt. | g 0 


[| 


% 
55 * 
— 
= — * 


9.79367 39385} 9.89983 
47719-79383 9.89374{ 9.99009] 10.09991 
| 5 9.89364 


28 


| 9-90035|10.0996; 

9-79315.9 89354{ 9.90061] 10,09940 
5 Sine. | ang. 

4 2 * — * " 


51 Degrees. 


— — 


2 


. 


"Y * 1 c 


1 507 


* 1 


At. 


Tangente and Secants, | 


3319 79463[9-89324 


[49197971 5]9-89162 


5609. 79825 9. 8901 


4 


1 3419-7947819-89314] 


13519-7949419- 9-89304| 
N 35 


13519-7954219-89274 


149[9-7957319-89254 


9.89344 
3219-7944719-893 34 


795 1019.89294 
9.795 269.89284 


9:7955819-89204 


19-79589]9.8924 
7900519 89233 
9.7962109.89223 
44 9.79636 
9.7965 219:89203 
9. 79668 9.89193 
9.7968 49.8918; 
9.795999.89173 


56.797310. 
9.79740 


9 798409. 8908 109 


309.7941 509.893 54 


9.59213 


9.90112 
990138 
9.90164 
9.90190 
9.90216 
990242 
9.90208 
9.90294 1009706 
9.90320 
9.90346 
9.90371 
9.90397 


10 09603 


9.90423 
9.90449; 
9 90475 
9 90501 
9.90527 
225838 10.09447 
9. 990578 

9.9060 | 
9 90630 


9.9065 
9891209 90 90682! 


9.90708} 10. 09292 
9+ 20737 

9.979 10. 09241 
9.90785 10.0921 5 
9. go8r1| 
9.389050] 9. 90832 10.09163] 10.10950 


10.09577 
10 0955 
1009525 


40 


610.0934 
10 10.0939 


10.092 


10.0918 


£ Tang. 


10. 10696 
10. 10706 
10. 10716 
10. 10726 
10. 10736 
10. 10746 


10. 10777 
10. 10787 
10. 10797 
10. 10807 
10. 10817 
to. 10827 
10. 10838 


10. 10858 
10. 10868 


to. i 0889 
10. 10899 


10. 10909 


10 10929 
10. 10940 


10. 10757 
10. 10767 


10.716848 | 


10.1091H] 


250] 


10.205372) 
10. 2082 zl z' 
10. 2050 25 
1020490! 2 


102047423 
10.20458 22 


10.20444;21 


10.20427[20|. 
10.2041 19 


10 20395118 


10. 20379117 
10. 2036416 


10. 203481 
10 20334ʃt 


10.203 16013 
10. 20301 


10 2028511 


10. 1087810 


3 Degrees. 2 


— 


o 
"4 
-» 4 
nad 
= 

- = 

—_— 
Path. 
0 
*. 


88 
1 
2 


+ > 


TAS» 4 Otis c 


. 19.799039. 8904 10. rogoc 
| 29.799189. 890309. 9 | 10. 109701 
1. 39.799349. 890209. 909 1410. 9086. 10. 10981 
[£2:29252 9890091 9:90940110 09069) 10.1991 10. 8g 5e 
5.79965 9.88999] 9-90966110.09034| 10.11001| 10. 2003565 

979981] 9.88989{9-90992[10.09008| 10.110! 1 10. 2001954 
| 719 79996[ 9.88979] 9.9 101810. 08982. 10.1 1022] 10.20004 53 
819.8001 2]9.88968 9.91044110.08957 10. 1 1032 10.19988[5 2! 
_99 80027 9.889880 9.910690. 0893 1 10.11042|10.19973 81 
10 9.800439. 88948 9.9109 10,0595 10.110521 10.1995; 70 
19. 800589.8893 79.9 1210.088791 10. 11053 10. 1994249 
129 80074[9.88927[9.91.147 10.08853| 10.11073]10.1992E 48 
13 9.80089 9.889179 911720. 08828 10. 110830 10. 1991147 
149-80105[9.88906| 9.91 198[10.08802} 10.1109 10.198g95146 
| 15 9.80120[9.88896|.9 g91224110.0877 10. 11104 10. 19880445 
469.801 369.88886 9.91 a0 08750] 10. 1111410. 198644 
119.801 519.8887 69.912760. 087240 10. 111261019849 43 
2 18 9.80157 9.888659. 913010 08699 10. 11135 10.198 34142 
8 199.80182 9.888559 9132500. 0867310. 11146010. 19818061 


837 


—— r e Noe oo 4 — 


* 
4 * 


+ —2̃ —— — 
828 


5 20 9.80197 9.88844 9.91 35310. 08647 10.11156 10.19803 40 
- 121 9.80213 9.88839 9137910. 0862 1010. 11166 10. 1978739 


7 22 9.80228 9.888240. 
5 23 9 802 9.888 1309 91430 10. 08570 
; 2229299 9.8880319.91456[10.085 44 


10 1177610. 19772038 
10.111810. 19756037 
285 10 11197110 19741136 
we | 25 9.80274 9-3879319.91432|10.08518}10.1120;[10 19726135 
23 *% 26 9.80290, 9.88782[9.91 508 10. 08493 10. 11218110. 19710034 
a 

- 


4 127 9 80395] 9.38772 9.915330. 08467 10. 112280 10. 196956033 
S | 28 9.80320 9.8876119.91559}10.08441|10.11239 10. 19680032 
3 29 9.303369 8875109. 915850. 0841 5 10. 11249 10.196643 
30 9.80351 2.882419. 0 100. 08390 10. 11259 10. 1964930 
I Sine. 3a eee 


— — 


* 


* 


4 


I 5933 


—vyB„ — Es 


„ 2 «„ vͤ—u—ũ—b n — — — nous” .c cw _— _— b 


— — 


39 Degrei. 


— — ” — « D = a 2 „ - 


591.1964935 
127010. 19634]29 


32 720. 9. 66 f N10. 11280 10 19618] 2% 

| 3319-30397 9.88099 91688] to 08312]10.11291 [10-1900312 

3412-3041 19.88699[ 9.91713 10.11301|10.1958512E 

| [35 1 8958999173910. 08261010. 11312J19,1 9572 
3519 8044 9.88678 9.91705 10. 0823510. 11322 10.195572 


2019-80504[9.8863619.91868] 10.813210. 1136410194620 
4119-05 1919.88626| 9.91893] 10. o8 107/10. 11324]1˙1948 719 
4209.805349 88615 
439.805 509. 886059. 91945 
44]9-805651938594/9.91971 


4519-80550 9.88 5849.971995 


- [3719-80458 9.886680 9 91791] 10.08209]10.113z2[10 19542,23 
138 9.8047 309.8865709. . 10. 11343 10.19527ʃ2 
39|2-3043q19.88647|9 91842 10.08158|10.11353]10-1951821f. 


10.1138 5 10.194668 
10. 1139510. 1945 1015 
10.1146 10. 19420 1 
992022 810. 1142710 19405 r 
- 86 9.92048 10.114371 
489.8062 59.885 5 209.9207310. 07927 fo. 1144810. 
49 8964 119.38542]9 92099; 10.07901[10 11458 
509 - So5e 9.88531 9.92125 10.0787 510.1146910 
H 9.8067 109.885 20.9. 92 150 10. 07850 10. 1147910. 
152 9. 806869. 885 1009 92176 1007824 ro. 11490 
5300.805019. 884999. 92202 10,7798 10. 11 501 10. 
54 9.80716 9-88489]9.92227 10.07773]10-11511 þ40. 
{ 55 [9:8993419 88478[9.92253| 10.07747]10-11522 
56 9.807460{9.88468[9.92279| 10.07721410-11532 
, | 5719-8076219-88457|9.92304/ 10.07696] 10-11 543 
| 58198077719 88447 LEY t0.115530 10: 


* 
4 
- 
= 


15919-80792]9.88436|9.92356| 10.07644]10.115041.10. 
| 6019-$080719.88425 9.92381 10.057619 10.11575 
= Sine. 8 


_ 
1 


* * 


fate of Artificial Sines, 


4 rr 8 - 


> — + bs * 
„„ 


| 40 Degrees. | 


* 
* —_ 


| Secant. x 


aq. 
= 


Sine. 


12—— —ͤ — — 


9.80807 9.88 1 10.076 1910. 11575]10.19193 
9. 80822 9.88415 5711,0.075 | 10.11585|10.19178 
9.8083 709.88 4049.92 43 3010. 557 10. 11590 1019163 
5 9.9245 810.0754210. 11606 10. 19148 
80867 9.88383] 9.32484110.07516 10.11617 10 19133 
9.8088 z; 9.88372 9-92510 10.074900 10 11628: 10.19118 
- \ 01980897, 9.88362[9.92335 10.07465 10.11638] 10.19103 
790.809 12 9.8835 19.9256 110.0743910. 11649 10.290885 
8 962s95279.88340 9.9258710.07414 10.1 1660 10.19073 
1.99 $0942 9.92612j10 07388 10.11670 10.1905815 1 
10 9.80957J.88319 9.926380. 07302 10. 1168 1010. 19043050 
119.8097 29.883080 9.92663 10.0337 10.11692 10. 1902849 
48 

| ; 

45 


* 8A ; 


wr Ao 
ax & 


r 82 o | v1 + 
\I 
0 
Q 
09 
HY 
* 
D 
+ © 
0 
VI 
Oo 
_- 


W111 WH 
VI þÞ 


WI 
to 


1129.8098719.88298| 9.92689110.07311}10.11702 10.1901 3 
' [139.8i00219.88287]9.92715110.07285] 10.11713]10.18998 
149.81017]9 88276 9.92740110.07260}10.11724 10.1898z 


— — — 


15 9 8103219.88266| 9 92700110.07234| 10 11734. 10. 1895845 
 [169.81047]9.88255]9.92792[10 o 0910. 11745 10. 18953044 
179.8106 19.88 2459.928170. 07 183 10 11756 10 18939043 
118 9.81076 9.88234, 9.92843 10.0715 710,766 10. 1892442 
| 199.816911 9.88223 9.92868[10.07132 10.11777110.18909]4l 
ö 992894 10.07 106 10. 11788 10. 1889440 
121 9.81121]9.8820i]g 9292000. 008010. 11799 10. 1889039 
22 9.8 1136 9.88 1919.929451 0.005 5 10 11809] 10. 1886438 
239 81151 9.881809 92971 10.07029/ 10. 1182010. 18849037 
24 9.811569.88 1699.929960. 0700410 11831010 18834130 
425 9.81780 9.88158 9.93522 10 06978] 10.118420 18820035 
1426 9.81195] 9.88148 9 93048110.06952}10.11852110.18305134 
27981210 9.881379.930% ;o. 06927 10. 1186310. 1879033 
428 9.81225 9.881269 9309910. 06901 10 11874|10.18775132 
129 9.81240 9.88 1159.931240. 06876 101188510. 18760031 
1309.81289.88 109.9318010. 68500 10. 11895 10.187460 
LE _ PA Tang. 'Secant, 


20 9 $1106! 9.88212 


49 Degrees. : — 2 | 


——_ 


; \\ 


6 505 1 


1 


Tangents, and — 


40 Degrees. 


49 


981534 


9.81549 
9.81563 
9.81578 
9.81592 
9.81607 
9.81621 
9.8 1636 
9.81651 


9.81665 
9.81680 


9.81694 


| 


| 


| Tang. 


8 99315 


9.88094 9.93126 
9.88083 9.93201 
9. 88072 9.93227 
1314|9.88061, 22 93252 
9 9 88050 953275 
9. 88040 9. 93303 
9.880299. 92329 
9. 88018 9.93355 
1387 2.880079. 23280 
9.87996 9.93406 
Ts 
9.87975 
609. 87964 
8795 3| 
9. 9.87942 
9.87931 
9.87920 
9.87909 
9.878g8 
9.87888 
9.87877 
9.87866 
9 87855 
9-37844 
9.87833 
9.57822 
9.878111 9.93840 
g 87800] 9.93865; 
9.87789] 9.93891 
9.87778] 9-93916 
"Sine © a 


4 


9.93431 
9.93457 
9.93482 
9:93508 
9.93533 


10 06594 


9.9358 

9.93610 
9.93636 
9.93661 
9.93687 
993712 


5.93584 


9:93763 
9.93789 
9.93814 


9 93738 


10.06850; 10.1 70.1189 


10. 06825 
10. 06799 
10.06773 
10.0648 


10. 10.06722 

10.06697 
10.0667 1 
10.06646 
10.06620 


10. 06569 
10 06543 


10.065 18 
10 06492 
10.064667 
10.065441 
10.0646 


10.063904 


10.0636; 
10.00339 
10.00313 
10.00288 
10.06262 
10. 10.06237 


10.06211 
10.06186 
10 06160 
10.06135 
10. 06 109 


1 


— — — — — 


10. 1216710. 
10.121780 
10 12189 
to. i 2 ꝛcc 


10. .obo84, 
Tang. 


Secant: | 


10.11900] 


10.11917]10.1871t 


10. 11928 


10:11939 


10.1195 
10.11900 
10.1197t 
10.11982 


10.12004 
10. 12014 
10. 12025 
10. 12036 
10.1 2047 


10.12058 
10. 12069 
10. 12080 
10. 1209 


10. 12102 


10.12112 
10. 12123 
10. 12134 
10. 12145 
10. 12156 


10.122111 


10.122221 10. 


10. 10.187405 
10. 18731 


10. 18701 
10. 10.18686 


10. 10.178072 
10. 18657 
10.18642 


10.1855 


10.18539 
10 10 18523075 
10. 18510 


10. 18495 
10.1848 
10. 10.184656 


1018471 


10. 18408 
10.183903 


Dr 


10. 18628122 


10. 18437 
10. 18422 


17 
16 


e. 


n * - oth , 


1 1 0 N | | 


Own 


17 
18 


2 


10.0603 3 


: 


10.06058 


t0.06007 
10.05982' 


9. the: 


9.87613 


942 
9.87601 * 


9.94324 
981949 8759019.94350 
9.8195519-8757919.94375 
9.81969 9.87568 9.94401 
9.8198319.875371 9.94426 
9.8199819-87546[9.94452 
9.8201219.8753519.94477 
9-8202619-87524 9.84853 

228 
9.94554 
820 9.94579 
9.820849 874799. 94505 
9. 820989 87468 9.94630 
9.8211219-5745719.94655 


10. 05956 
10.059311 
10. oo 
10. o 880 
10. 05854 
10.0582 

16.6363 
10 05778 
10.05752 
10.05727 
10.05701 
10.05676 
10.05b50 
10.05625 
A003 599 


10.0557 
18888 
10. 05523 
ta, . 
1.05472 
io 05447 


10.06084 10. 


110.12487 
10.12499]10.17945 


10 12244 
10.12255 
10.122 
10. 12277 
10. 12288 
10. 12299 
10. 12310 
10. 12321 
10. 12332 
10. 12343 
10. 12354 
10. 12365 
10. 12376 
10. 12388 
10. 12399 
10.1240 
1012421 
10. 12432 


10. 12443 
10. 12454 


10. 12465 
10.12476 


10.05421 
10.053 
10.05370 


10.05 345 


81110.05319 


.8212719.87446 
I Sine. 


10.12521 
10.12532 
IO.12543 


— 


10.181061 


10. 12510 


10.128554 


| Secant. 


10.18262 
10.18248 


10.18233 
10.18219 
78.886 
10. 18190 
10.181 


— ——_—_— 


10.1814 
10 18132 


10.180341 
10. 1801740 


10.1 8002 
10. 17988 


10. 17974 


10.179596 


10. 17931 
10. 17916 


10. 17902 
10.1 7888 


10. 17873 


32 


30 


48 


39] 
of 
37 


31 


P * 
* 


| 507 1 2 
Tangente and Secants. | 


2 — 4+ i» 


Sine. 
3 9.82127 
3119.82141 
3219. 42 1 
339.821 
349 92187 
35 98255 8 
3099. | 
9. 32226 
9.32240 
22275 


— 


10.0531 10-12554 
10.05294' 10.12506 
10.05268; 10.1 2577] 10.17845 
10. 0543 10.12588] 10. 1783 10% 
10.058212 10.125991. 10.17817]26 
10.05192; 10. 10.120570 10. — 4 
10.05166|10.12622]10.17788'24 |: 
10.051410 10 12633110. 1777423 
9. 873569. 94884 10.05 116 0. 12644 10.1776 22 
2.87347 994910] 19:05090, 10. 10.12655Þ10 1 76 | 
9. 9-87 334 9694935010 10 05065 107266710. 177310%½0 

9. <4 res 9.949610 10. 539 10. 12678010. 177779 
9. 1 9. 94086010 O5014\ 10 1268910. 1770318 
9.873009. 95012 10. 04988 10. 12700 10. 17689 7 
619.87389[9-95037]10 10 04963 10.12712f10. 10.176246 
9.95063] 10.04938|10.12723 
669.9508810. 04912 10.12734 
9.95113110.04887] 10. 12745 


r 


9.87440; 9.94681 
9-87434 9-9470 

9.87423 9.94732 

9. 87412 9.94757 
28741994783 
9 ) 87390 9.94808 
29.873789. 94334 
9-873679.94859 


5 


219-95.104| 10.04 


9-951 39 


9-872 
9.87198 


9871879 95266 
9.82467 9:37 87176 9.95291 


9983501927107 SOT 


2119.95190 


9.95215 
J- 83285 


| 


9.95418 


Fa 


10.04861 
10.04836 
10. 10.048 10 
10.04785 
10.04760 


10.047 34 
10.04709 


110. 10.04683 


10,04658 
10 04633 
10.04607 
10.045 82 
10.045 56 
Tang. 


| 


10.1 2708 


| 


r 


1012757 


10. 12791 
10. 12802 
10. 12813 
142825 


10.12836 
10.12347 
10 12850 
10.12370 
10.128$1 


10.12779| 19.17590!tof 


10. 17576 
to. 17561 


10 17505 
10.1749 
10.127477 
10. 17463 
10 17449 
Secant. 


* N 
48 Degrees. 


9 


of 


nn 


— YT EO TO EROT 


. 
1 


at 


ad... — tata de Soto ai he mn 
* * 


1 3060 


A Table of Archicil Sines, | 


42 Degrees. 


985 ln Oh 555 *uJN 


—_. 


— my „% bw 
OD 


Sine. 


1 


9 82551 
9. 92855 
9.82579 
9.82593 
8 
9.82621 
9.82635 


9.82663 
2.82677 
9.82501 


9. 826499. 87028 9.95622 


- 


| Tang. 


995477 
9.95460 
9.95495 
9.95520 
9.95545 


9.95571 
9.95596 


9.87107 
9.87096] 
9.87085 
9.87073 
9.87062 
9.87050 
9.87039 


9. — 9.95647 
9.87005] 9.9572 
9-86993|9-95698 


9.82705 
9.82719 


9.82733j9- $0959 
9.8274719 86947 
19- 9.8276119.86936 
9.827749.86925 
9 82788 09.869 13 
9.828029. 86901 


9.82816 


9.528 3009. 


9.82844 
9 82858 
9.82872 
9.32586 


9. 82899 9. 


9.32913 
9.82927 
982941 
9. 92954 
30199 82968 


9.869829 95723 
9 869709.95749 
9.9577 
925229 


9.95825 
9.95850 
9.95875 
9.95901 
9. 280 995 -95926 
— 9.95952 
86867 
9.86886 — 
9.86844 9.96028 
9.85832 9.95083 
35821 9. 9.96078 
9 86800 9.96104 
9 35795 9.96129 
9 86786 9.96155 
9.867759. 96185 


9.86706; 86763 9 96 96205 
Sine. © 


- hn, 


10.04531 


10 04328 


to. o45 56 


[0.04505 
10.04480 


10.04455 


10.04429 
10.04404 
0.04379 
10,.04353 


RF CT 


10.04302 
10.04277 
10.04252 
10.04226 
10.04201 


10.04175 
10.04150 
10.04125 
10.04099 
10.0407 4 
10. 04048 
10 04023 
10.03998 
10.03972 
10-03947 


| Secane, 


19. 12995 


10.13053 


10 03922 
10.03896 
10.03871 
10.03846 
10.03820 
1.83227 
Tang. 


10. 13179 


10. 12893 
10. 12904 
10 12915 
10. 12927 
10. 1.12938 


10. 10.12950 


10. 12951 


10. 12972 
10. 12984 


10 13007 
10. 13018 
10. 13030 
10. 13041 


| 


10.13004 
10.13075 
10.13087 


10.13099 


10.13110,10.17 
10.13121 


10.13133 
10.13144 
10.13156 
10.13168 


10.13191 
10. 13202 
10. 13214 
10. 13225 


10.13237 


(32515! 
10.1 77000 
10.172959 


78.177 60 


10.127435 


10.17421 


10.17407 
10.17393 
10. 17379 
10.17365 
10.17351 


10.17337 
10.173 


10 17281 
10.17267 
10.17253 
10.17239]45 
10. 172260444 
10. 17212143 | 
10. 9.4 
10.1718 

10. beige 
10. 17156039 
10. 8 09 
10. 1712837 
10.171146 
10. 17101035 
10. 1708734 
10. 1707333 
10. 1705932 
10. 47940131 
10.17032 1 
Jecant- > = 


47 Degrees. 


* 


Rs 


VIP 


[509 ] 


: 
— 6963 K 2 „ 
_ 


© 
— 


"Oo r erm os 9 © 


Tangents, and Secants. 


ay wp, 


. 


© IRGUeee Wee oo 


99 


9.86717 


woos ww 
* 
. | 
„ © LES # 
: 
' 
Z 
D . 
— — — 


9589.865753 


9.80752 
9.86740 
9.86728 


9.86705 


Tang. 

9.96205 
9.96231 
9.9625 
9.90281 
9.96307 
9.95332 


9. 86694 
9.86682 
9.86670 
9.86659 


9.86647 


19. 86635 


9.8662 


9.86612 
619.866 


4986589 


9.86577 


85443099595 


9.96357 
9.96383 
9.96408 
2:90434 
9.96459 
9.96484 
9.96510 
9.9653 5 
9.96 560 
9.96586 
9.96611 
9.96636 
9.96862 
9.96687 
9.96712 
9.96738 
9.96763] 
9.967880 
9.968 14 
9.96839 
9.96864 
9.96890 
9.96915 
9.9694 


| 


- | | 


19.03795 
10.03769 
10.03744 


inen 
10. 03693 
10. 03668 
10.03643 
10.03617 
10.93592 


10.03566 


10.03541 


10.03516 


Secant. 


ö 


1 


— — 


10.13237 
10513775 
10. 13260 
10.13272 
10.13283 
1013295 
10.1330 
10. 13318 


* 
7 
1 


10. 17004 
10. 16990 


10. 17032 
10.1701 8 


* 


30 
29]. 
28 ; 


5 8 * — .. +» weonmo warown..a : 


10,16977 


10.13330 


10-16935 
10.16922 


10.13341/10,16908 


10.13353]10.16894 


10.03465[10.1338 


10.034400 10. 13400 


10.034140. 1341 
10.3389 
| 


10.03364 


10.03338 


10.03313 
10*032883 


10.03262 


10.03237 
10 03212 
ro 03186 
10.031001 
10.03 136 
10.03 1 10 
10.0308; 
10,03060 
10.03034 


—_ 


Tang. 


10.13423 
10. 13435 
10. 13440 
10. 13458 


10 13470 10.167 


10. 13481 
10.713493 
10. 13505 
1013617 
. 
10. 13528 
10.1 3540 
10.135 52 


10,13504 10: 


10. 13365 10. 16880 
10. 0349010. 13370 10. 1686718 
10.168537 
10. 1683916 


10. 168 26 
10 16798 


10. 16771 


10 167 


19.1670 3 


— 


4 1 


47 Degrees. 1 5 


L 1 


19.1696z' 25 | 
6 10. 16949 


10.168 120 
10.1678 5 
* | 

2 
10.167 30 
167 | 


r0. 16691] 


Mis. o 


T1 
264 


27 
23 
22 
21 
20 
191 


Su 


> 1 | e. 


14 


—_ 


af 


1 4 


— ——— ener elec ew —— — -— - 
— j— — — 1— — 
5 | 


I . - - 
——— — ee a he ets Ro 
— . 92 * — 1 . « — — — . = 
I 4 p _ , . 
x * þ 7 . A * 
= FT. © > « 8 = < 4 k 
= _ : n 5 — = ww 1. 
1 * 4 * . 
* — WY 7 
a * # 
g * e | - 
LD 
* * 
6 
— 
A 
1 


— 


SIZ GS SS) 


— 


2 


21 


'119.83392[9.86401 
| 219:33495 98038 
319-83419]9-5037719.9704. 
9863061 9.97007 
9-8035419.97092 
9.86342]9.97118 


$641 


2:33433 


9.86330 


9.8630 


| 


96235 
9.86223 


9.97143 


9.863 189.97 168 
9.971941 02806 
319-3529519-97219 


9-97345 


9-97371 


99732910090 


To6566110.03034 
9.90991 186294 
9.970160. 02984 


10,02958 
10,02933 


10,02882 
10.02857 
10.02832 


—— D— ——— 


10.02781 
10.02756 
10 P27 31 
19.02705 


10.0265 ; 
10,02629 
10,02604 
10.02579 
10.02553 


8[9.86176|9.97472 
360119 -8616410.97497 


10 02503 


1002427 


10.,02g08| 


10.02528] 1 


10. 024771 
10.002452 


10. 13670 
10. 13682 


1013705 
1013717 
10.137 


10.13753 


10.13777 
10.13788 
10.13890 
10,13812 


10.137410 


10.1755 | 


— 
O 
Ga 
00 
\O 
© 
— 
9 
= 
oO 
IN 
— 
NS 
VI 
+» 


10.13694|19. 


10. 16339 39 


10. 16326 38 


9.97725110-02275| 10 13944 10. 16219 30 
Tang. | © | Secant 8 


ths — - | — — — — — 
46 Degrees. 


88 


— — 
: 


Pe ͤ— 


1 
* * 


K 


Tangents, and Secants. 


þ 


þ 


> 


þ 


nm 


. 255 


9.840 469.85 815 
9.84059ſ9.85 803 
9.8407209.85791 
9.8408 59.857799. 
9.840990 $5767 
9.84112 9.8575 
9.84125|9-85742 
9-84138]9-3573019-98408 
9.841519 B571 9-98433 


610.02224, 


I — —— 


T110*01769 
610 01744 


10 01668 


8] 10.01542 


— — 


10.02275 
10.02250 


10.02199 
10.021 74 


10:02149 
10.02123 
10. 02098 
10.0207 3 
10. 02047 


— —üüuᷣ— 


10. 02022 
10. 01997 
10.0191 
10. 01946 


10.01921 
10.01 896 
10.01870 
[0.01845 
10.01820 


10.01794 


10.01719 
10 01693 


10.01643 
10.01617 
10 01 592 
10.01 567 


1001516 
Tang. © 


10.13956 
10.13968 10.16192 28 
10. 13980 10. 1617927 
10. 13992010. 16766 25 
10,1400 10.16152) 
10.140161 10. 161390244 
10. 1402810. 16126233 
224 
211 


2 
10.1412 
10. 14136 


10.141161 
10.1417 


10. 13944 10.16 
102 


to 40 10.161 13 


10. 14052 10. 1609 


10. 1406410. 16086 20 | 
10.16073 


10.14076 
10. 14088 
10. 1400 


10. 16020 
10.16 

10. 14149 
10. 15980 


10.141970 15941 
10. 1420910. 15928 
10.142210, 15915 


10 14234/015901 


10. 1424610. 15888 
10.142580 10. 15875 


10 159941 


10. 15967 
10 14185 10.159594 


22 


„ 


WL: ; | 


25] 


191 


10. 14270 10. 15862 


10. 14282010. 1584 


10. 1429410. 15836 


e 


Secant. 


A En "I 


46 Degrees. 


4 


* elit 


— Mt. ** — 


-- 
222 3 


181 


| 


L 


I 2 


[512] 


A Table of Artificial Sines, 


9.8438 
19-8441 


17 
18 


20 


21 


9 843729 


i 


228424 9:8546019.98904 
9 84437 9.85445 


Tang. | 


[9:8569319.98484}10.015 16 
9.35681[9-98509]10.01491 


10.14307|10.15823 
10.14319] 10.158 10 


9.83669. 9.98 5 3410. 01466 
9.8565 709.9850. ol 


9.856080 9.9866 110.0133 
9.85 596|:9.98686110.01314: 


295 9.85583]9.98711110.01289 


9:8557119.987 36]10.01204 
9.85555|9-98762110.01238 
9.8554719-98787]10.01213 
9.85534|9-:9381 2[10.01188 
9.8552219.98838[10.01162 
9.98863 10.01 137: 
9.85497] 9-98888[10 0111 

9.8548 59.989130. 01087 
10. 01061 
10. 01036 


10.010011 


8 


119.8547309.98939 


9.98989 


9-85645 9.98585|10.01415110-14355 
9 85632|9-98010]10.0139 10.14368|' 
9-85620[9-98635[10-01365|10.14380 


iss greg 
10.14333} 10.15784 


10.14392 
10. 14404 
1014417 
10.1442 

10.14441 
10. 144530 10.1566 
10. 1446610. 18653 
1.14478 10.1640 
10. 14490 10. 15628 


10. 15732 
10. 15718 


10. 14515 10 15602 
10. 14527 10. 15589 
e 


10.145 52610. 15563 
10. 14564 10.155 50 
10.14577|10.35537] 


23 10.00 
p | 935110-14589|10.1552 
249-3459 9.853991 9-9909g0[10.00910 10.14601 2 
25, 10.00884]10.14614|10 15498 
269.84515 10. oo8 59 10.14626 tre the 
279 84528 9 85361[9.99166|10.00834}10.14639|10.15472 
289.845 to. oo8oq 10. 1465 110. 15460 
299.8455309 10.00783] 10. 14663010. 15447 
309.84 10.00758 10.146700 10. 15434 
Tang 11 cant. 

45 Degrees. & 


10. 14503 10. 15615 


53 


52 


313 


1 


1 


_— 


Tangents, and Secants. 


5 


30584566 
319.84579 9.85312 
3219-84592[9.85299 
3319-84605]9.85 287 
| 340-3461819.85275 
9.85262 1308 
369-84643[9.85250 
3719-84656 
38j9-84669[9.85225 
3919-84682[9.85212 


— —ä— | 


3519-8463 


90 8469 


4219-3472 


4319-34733 


9.85324 


9.85237 


9.85200 


| 4119-3470719.85187 


| 4519-84758] 9. 
4019-84771 
4719-3478419- 


489.8479 


12984802 
5 09. 84822 
51984835 
529 84847 
5390.848609. 
—2.348739.825 
5519-84885 
5619.84898 
5719-84911 
5819-84923 
5919-84930[9- 
609-349492-8494 


9.85087 
9-85075 


9.99308 


10.00758 
67110.00733 


10.00708 
10.00682 
10.0065 7 


10.00032 


9-99394 
9.99419 
9.99444 
_9:99469 
9-99495 
999520 
999545 
9-99571 
2 
9.99621 
9.99646 
9.99672 


9.99097 


2 
9.99747 
9.99773 
9.99798 
9.99823 

_9:99848 


10.00606 
10.00581 
10.00556 
10.00531 
10,00505 
10.00480 
10 00455 
10.00430 
10.00404 
10,00379 
10.00354 
10.00329 
10.00303 
10.00278 


10.0025 3 
10 00227 
10.00202 
10.00177 
10.00152 


10.14676 


10.14688 
10 14701 
10.14713 
10.14725 
10.14738 
10.14750 
10. 14763 
10. 14775 
10. 14788 
10. 14800 
10. 14813 
10.14825 
10. 14838 
10. 14850 
10. 14863 
10.148775 
10.114888 
10. 14900 
10. 14913 
10. 14925 
10. 14938 
10.149571 
10. 14963 
10. 14970 


9.99874 
9.99899 


6] 9.99924 


9.99950 


9.99975 
10.00000 


10 00126 
10 00101 
10.00076 
10.0005 1 
10.00025 


10. 14988 
10. 15001 


10.150140. 15089 


10. 15026 
10. 15039 


10.00000 


Fang, 


Secant. | 


1 


10.15434 
10.15421 


10. 15408 


10. 15395 
(0.15352 


10.15370 


10.15344 
10.15331 
10.15318 
10. 15 306 
10. 15293 
10 15280 
10.15267 


10.15255 


10.15242| 


10.153575 


10. 15229 
10. 15216 
10. 15204 


10. 15178 
10.1516; 
10.15153 
10.15140, 
10.15127 
10. 15115 
10.15 102 


10. 15077 
10.15064 
10. 150591 


— — — — 


10.150501 
3 | 


45 Degrees. 


10.151g91]H1 


14 
13 
12 


10 


decant. |< | 


ks. 


*» — 


From the Year 1 
every Day at 


* . 


Wich a Tavis of Proportional Pars, to make it ame for any 
© 


Decliuatiun, 


* * 


-. 


1 
a 


1, to the Year 1792; 
Noon under the Meridian 


= * 


x 3. 
— — 


A TasLr of the Sun's Declination for the Years 
an. | Feb. | March; April , May , June 
2 15 8. 8. | N. N. Th D 
1 1— — — — — 2 
l 
1 59 16 58 0 24 f 13 if 12 22 o7 | . 
222 53 16 41j07 oilog o6|15 3022 1g] 2 
3]22 4816 2306 38] os 29|15 4822 23 3 
4]22 41|i6 og o 15þ05 52 16 o5|22 30 4 
P 
6122 27 ff 2866 29 op 3710 39|22 436 
2 2501599 5% 59116, 562249 7 
[*S]22 124 50 {04 42|'b7 22|17 1222 54 
9122 0314 31 [04,19] 07 44% 2822 59 9 
1 21 8414. 4% 35088 06117 44| 23 1 
z 45 13 52103 3208 28017 59123 08111 
12 z1 3513 32 [03 8[o8 5018 1423 12112 
1321 24/13 1102 44|09 12018 2923 15] 13 
14421 14/12 51Joz zi] og 3418 4423 19] 14 
15|21 0311z 30jor /57] og 55118. 58123 21] 15 
1620 51412 1501 33 10 .15 19, 1 23 23 16 
17 (20. 39% 40% 104 10 3790 2523 2517 
18 20 27 [1 27 [o 46/10 5819 39123 2718 
1920 14/11 06 [o 2211 1919 5223 2819 
E21 AN opþ 14; Re 2 
81 19 48470 23% 25 1299} 20 16/23 2921 
2219 3410 o oo 49 12 20 20 28| 23: 2822 
23119 200) 3901 12612 40 20 4023 27 x 
24 [ig o610g 1701 36] 13 oo 20 51|23 26] 24 
25 [18 51fo8 3501 59 13 20/21 o 23 25|2 
426 [18 36 68 32 fo 23 J 39| 21 12 27 E 
27 118 2008 10[oz' 46013 58] 21 2223 21 | 27 
28118 04107 47103 1014 175]21 32|23 18] 28 
29117 481] . 193. 334 14 36|21 4223 1529 
22 32 3 564 54/2 51123 11 30 
37 17 15 log 20 21 59 31 


7 | "LY 


18 


— —— 29 * 
a. al” a 


: Pegs 1761, 1765, 1769, 1773. 1777. 1767. 1755 1789, 
| ook each being the firſt after Leay Tear. | 


1 Jaly * —_— 2 4 . Nov. Don 


E 


e on + wwe A -KECT 
, —- _ 
ww 
0 
>4 
— 
A 
wu 
& 
0 
Go 
— 
© 
0 
Vs 
N 
8 
— 
+ 
22 
S 
N 
wy 
Wh 


8 
dd 
{5 
©\ 
A 
ST 
2 
O\ 
+ 
Iv 
| © 
* 
* 
2 
Un 
wn 
2 
N 
dd 
[S) 
E 
N Ohe 


1022 14 [15 30 [04 4906 48 


17 15 | 22 5910 


LS) 
\O 
— 
8 
E 
Wa 
— 
wa 
O 
* 
uw 
+ 
| — 
Te 
wa 
SI 
VB 
— 
To 
Qv 
td 
VI 
[i 
* 
"ey 
vu, 


A Tant 


. 


2 


== 


- 


3 


HEE 
2 | 


— — 
15s ww ok + wr = 


— ” 
* 
> a 4 V "Tax" 
. 


1 
8 ; 


— 
; 

ry 
8 


” 
| 
” 
. 


[5 18 ] 


of the Sun's Declination for the Tears 


ä 


9 — 


n 


\Y 


[ 519] 

7 1762, 7766, 1770, 1774. 774, 7567 7756. TY 
ig 176 —— . er _ 
I Joly. Angaſt Sept. Oct. Nor. Dec. 
51 N. . | New. Vi -<$> Urs 
Fr 
123 8018 Oos 16] 03 1514 3/21 54 
3133 04117 47107 54] 93 381 14 5 9 
3122 $59]'7 3% 324 04 Ob 15 ogfi2e 
1422 54117 1507 1004 24| 15 2822 19 
£5]22_49]15 _59]06 47] 94 "48| 15 46| 22 736 

22 43116 43/06 2505 11] 16 2 34h 
2122 37116 26[06 oz] og 34] 16 22 22 — 
322 30/16 og/og 40 % $7 | 16 40 22 447 
101 2229398 gaſoe 27109 golro grim ahh 
221.32 w6fI5 34104 55 431 37 _14|.22 50 
112 g 17/04 32]07 og} 17 32/23 off 
12123 014 590% 0907 38 17 47] 23 off 
1321 gi]14 4% 0 46] 97 „is oz[(23 52 
14 4314 22103 23005 13018 190% 76 
of 233 [14822 59] OIL | 12-34 [23 ag 
78 27 2313 44/0 36] 08 $3581 18 49|ag 122 
17121 1313 25102 13109 2e 19 og 23 4 
18121 03113 60% 50% % 19] 23 6 
19120 52/12 46% 26% 03] ag 33] wit 
20120 41]12 27Jor 03 19"2F| i9_4b| 23 28þ 
21]20 30|12 o7 0 | 23 29 
2220 18/1 47 | 23 291 
2320 0611 26 23 28 
24/9 5311. 06 23 27 
25119 49110 45 23 26 
26|19 27 24 23 
27119 14/10 03 
28|19 oe 43 
2918 4609 21 
30118 32 08 
31117 17/08 38. 


Ta 2 . f , " h 
& Lg) 
N * „ 


— —— ——— 
1 A Tang of the Sun's Declination for the Years: 

v4 oy. © £ 2 r AN 

4 * — —_ . ” * . — 7% ” 


\ . 
— 
* 


4" 


18 F 
D 18 
19 05 


9 3 


n 


£S32= lo ous 


2 


© © 


& * 
nr _þ v3 


0 - 


Y 


[ 


an) 


* "IT 
l 
1 — ” 
7 \ 
8 * * 
8 


| 755 7 17 


75 1770, [ 11 178 , 1 15 
the third after Le, L. 5 5 79 N. 


8 


* 


„ 


© ww ol + wv =, 


10 


| 


— PLl/@©@M. 


8.— 


7 


1 * 
% = 
C . 
#4&q_ - | 
” : + 
: - . 14 7 
FL — 4 1 FY 
* 
** 0 * v4 prog OA 6 % LC, 
. 


. 
— 


© wa on + ww 


— 
10 


"IN" 128 * * 
2 * ** d. A 


\ + 1 
a ha 
-» . 


by X £ . 
* ud 


. 
9 ” 
ww : . 
N 52 * 4 : 
< | 


IE Kren of the Sun's Dechigation for: the Years 


1 


PE 


8. | 8. 31 N. | | 1 þ 


W 
* 


2 3 ö . Wr ob Cs 11.8% | | 
In eee ee een, SE 
3 727 03 17 11 19104 48|15 17] 22 o 
. 12422 5816 53.06 56 ſo% 1115 34] 22 17 
J 3422 52/6 36109. 33 jos 34ja5 5222 24 
1422 4616 18 10405 5776 22 31 
4 22 4% 00,05 46J06 2016 26 22 38 
7 27 33 15 42 [05 23 [06 4210 43 22 44 
7.122; 2515 23 jO5 oo [07 O5 [17 oo 22 50 
"= 822 1815 05 [04 36 o 27 17 16122 55 

. 9 | 
om | 


Renn 6 te... ” 


Kt 176%, I 


N 


_—_— 


1708, Tha WIE 


©. aw ol + w » -| ad 


O 


1 


Sept. 
4 lh. 


1 4 's 28 | 
7 $51 
17 394 
17 23 
17 7 7 59 
6 1 


o8 og: 


o7 43 
0 21 


37194 .56 


14 


1780, 175%, 7786. e 


3 


1rd 


| — — 


. 
" 
* 
: 


” 


O ww S * — 


W 


* 


o5 oba 
05 


4 Ta BLUE of the- Veviatim 5 the Sts Dechne-? 
tion to every 15 Derg © "neo From the 
.- Meridian of London. 


* * Th * 


. 


. 5 45 "Dion 7 Leal from the ; Meridien ab London, 


1 


255 P . eg Deg. 
1367 165 | 180 
1M Min. Min.| Min, 
[50 57 TY 
0 . 


_ 


88188 85 


2 
0 


| 


1222212 


: : 
. , , - 1 » 8 e 1 
oi iS - » " ” 5 „ > | ” N 
p * | 5 
89 * 1 — g 3 | * 4 0 
n 3 „ ®. 7 ai : | 1 7y \ 
a — — — 5 * « 4 * Sts 
=. : . * 


— .. RS —_ 


4 
* 
4 


+. 


8 


LY 


E — *. 18 r n 


* 
— 


4 TazLy: + FR Declinathons +; 
1 98 * 
- 


GCE 974 
The bri hep 
Algol, the 
Ladbar as, the 7; 7 * 
Nhe Goat Stat 1 7 28 — 
Heart off „ 
TheWiddlenip r in Oron's Belt . — 
The Dog Ste 5 — 3 — 
Procyon, or th 
for, or the; 8 1 
N or the 0 8 1 the puthermoſt Win — 
ulut, the 2 7 | 
Pane. the Le ny 
he Virgin l. o 
Antares, the $@rpion's Heart =} 
| The Sourherf 5 of the two . 
in the Sguß of the Great. Bear '— >— 
\ The Northerwbſtiof the ſame Two 
The Southerſhaſt in the two following Stars? 
in the Sq | of the Great Bear; _— et | 
The Northefinbſt of the fame Two: — — 4 
The Firſt in MM Tail of the Great Rar — — 


The Second} {the Tail 1. "2% 


The laſt of i be Three in ef 


8 3 


J Zeair, the bright Star i in the ale 1 
YN The preced lemoſt in ig 
N The North n Faot of the Co — 
The Southem Foot of the Cres 


VN: The — of the four 8 


